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(57)Abstract: 

PURPOSE: To provide the liquid crystal display device 
which realizes high-grade image display by solving the 
problem that unequal display (crosstalk) arises on a 
screen by a simple and inexpensive means. 
CONSTITUTION: The voltages of the plural scanning 
electrodes 1 of this liquid crystal display device are 
directly detected by wirings 19 or the voltages of the 
plural scanning electrodes 1 are detected by a scanning 
electrode voltage detecting section. The voltage change 
components to exert undesirable influence on the image 
display, such as distortion voltage components, 
contained in the detected voltages are taken out and are i 
negatively fed to the scanning electrodes 1. The 
negative feedback loop to negatively feeding the 
voltages detected from the scanning electrodes 1 
themselves to the scanning electrodes 1 is formed in 
such a manner, by which the undesirable voltage change, 
such as distortion voltage, tending to be generated in 
the scanning electrodes 1 is suppressed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scan electrode substrate with which two or more scan electrodes were formed, and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed, The liquid crystal display panel which has the liquid crystal layer by which 
enclosure pinching was carried out between said scan electrodes and said signal electrodes, In the liquid 
crystal display which has the scan driver circuit which impresses a scan electrical potential difference to 
said each of two or more scan electrodes, and the signal driver circuit which impresses a signal level to 
said each of two or more signal electrodes Wiring to which the end was connected to said each of two or 
more scan electrodes [ at least / some of] so that an electrical potential difference might be directly 
detected from said two or more scan electrodes, The operational amplifier which is connected to the 
other end of said wiring, calculates the difference of the this detected electrical potential difference and 
said scan electrical potential difference in response to the electrical potential difference detected from 
said two or more scan electrodes through said wiring, and is impressed to said scan electrode is 
provided. The liquid crystal display characterized by carrying out the negative feedback control of the 
electrical potential difference of two or more of said scan electrodes. 

[Claim 2] The scan electrode substrate with which two or more scan electrodes were formed, and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed, The liquid crystal display panel which has the liquid crystal layer by which 
enclosure pinching was carried out between said scan electrodes and said signal electrodes, In the liquid 
crystal display which has the scan driver circuit which impresses a scan electrical potential difference to 
said each of two or more scan electrodes, and the signal driver circuit which impresses a signal level to 
said each of two or more signal electrodes Wiring to which the end was connected to said each of two or 
more signal electrodes [ at least / some of] so that an electrical potential difference might be directly 
detected from said two or more signal electrodes, The operational amplifier which is connected to the 
other end of said wiring, calculates the difference of the this detected electrical potential difference and 
said signal level in response to the electrical potential difference detected from said two or more signal 
electrodes through said wiring, and is impressed to said signal electrode is provided. The liquid crystal 
display characterized by carrying out the negative feedback control of the electrical potential difference 
of two or more of said signal electrodes. 

[Claim 3] Two or more scanning line and two or more signal lines which have been arranged so that 
each may cross, The switching element which was formed for every intersection of this scanning line 
and this signal line, and was connected to this scanning line and this signal line, The active component 
array substrate with which the pixel electrode connected to this switching element was formed. In the 
liquid crystal display which has the liquid crystal layer which enclosure pinching is carried out and 
forms a pixel between the opposite substrate with which the counterelectrode by which maintains a gap 
to said pixel electrode and opposite arrangement is carried out was formed, and said pixel electrode and 
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said counterelectrode Wiring to which the end was connected to said some of counterelectrodes [ at 
least ] so that an electrical potential difference might be directly detected from said counterelectrode, 
The liquid crystal display characterized by connecting with the other end of said wiring, providing the 
operational amplifier which calculates the difference of the this detected electrical potential difference 
and said signal level in response to the electrical potential difference detected from said counterelectrode 
through said wiring, and is impressed to said counterelectrode, and carrying out the negative feedback 
control of the electrical potential difference of said counterelectrode. 

[Claim 4] The scan electrode substrate with which two or more scan electrodes were formed, and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed, The liquid crystal display panel which has the liquid crystal layer by which 
enclosure pinching was carried out between said scan electrodes and said signal electrodes, The driver 
voltage generating circuit which outputs two or more voltage levels for making a scan electrical 
potential difference, The scan driver circuit which has the switching circuit which chooses one electrical 
potential difference from two or more voltage levels outputted from this driver voltage generating 
circuit, and is impressed to said scan electrode, and impresses a scan electrical potential difference to 
said each of two or more scan electrodes, In the liquid crystal display which has the signal driver circuit 
which impresses a signal level to said each of two or more signal electrodes Two or more electric 
capacity thru/or two or more electric resistance with which each end was connected to said each of two 
or more scan electrodes [ at least / some of]. The other end of said two or more electric capacity thru/or 
two or more electric resistance connects with an input terminal collectively. The operational amplifier 
compounded on at least one electrical potential difference among two or more voltage levels which 
receive collectively the electrical potential difference detected through this electric capacity thru/or this 
electric resistance with said input terminal, take out a distortion voltage component from said detected 
electrical potential difference, and said driver voltage generating circuit outputs is provided. The liquid 
crystal display characterized by forming the negative feedback loop formation which carries out the 
negative feedback control of the electrical potential difference of two or more of said scan electrodes, 
and controlling generating of distortion of the electrical potential difference of said scan electrode. 
[Claim 5] In a liquid crystal display according to claim 4 Are arranged almost in parallel with said signal 
electrode at said signal-electrode substrate, and form said two or more scan electrodes and the scan 
electrode voltage detecting element which counters through said liquid crystal layer, and said two or 
more electric capacity is formed with this scan electrode voltage detecting element, said liquid crystal 
layer, and said scan electrode. Said scan electrode voltage detecting element is connected to the input 
terminal of said operational amplifier as the other end of said electric capacity. The distortion voltage 
component produced in said scan electrode by capacity coupling of said electric capacity The liquid 
crystal display characterized by compounding on at least one electrical potential difference among two 
or more voltage levels to which it takes out and said driver voltage generating circuit outputs this 
distortion voltage component, and carrying out the negative feedback control of the electrical potential 
difference of two or more of said scan electrodes. 

[Claim 6] It sets to a liquid crystal display according to claim 5, and they are said two or more scan 
electrodes about said scan electrode voltage detecting element. Liquid crystal display characterized by 
forming two or more so that it may counter with two or more parts per one, putting in block the 
electrical potential difference detected by said two or more scan electrode voltage detecting elements, 
and inputting into the input terminal of said operational ampUfier. 

[Claim 7] In a liquid crystal display according to claim 4 to 6 The operational amplifier compounded, 
respectively on the electrical potential difference for making the electrical potential difference for 
making the scan selection electrical potential difference which takes out a distortion voltage component 
from the electrical potential difference detected from said scan electrode, and said driver voltage 
generating circuit outputs, and scan a non-choosing electrical potential difference is provided. The liquid 
crystal display characterized by forming the negative feedback loop formation which carries out the 
negative feedback control of the electrical potential difference of two or more of said scan electrodes, 
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and controlling generating of distortion of the scan selection electrical potential difference of said scan 
electrode, and generating of distortion of a scan a non-choosing electrical potential difference. 
[Claim 8] The scan electrode substrate with which two or more scan electrodes were formed, and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed, The liquid crystal display panel which has the liquid crystal layer by which 
enclosure pinching was carried out between said scan electrodes and said signal electrodes, The driver 
voltage generating circuit which outputs two or more voltage levels for making a scan electrical 
potential difference. One electrical potential difference is chosen from two or more voltage levels 
outputted from this driver voltage generating circuit. The scan driver circuit which impresses the scan 
electrical potential difference which has the switching circuit impressed to said scan electrode, and is 
formed in said each of two or more scan electrodes in the combination of a scan selection electrical 
potential difference, and a scan a non-choosing electrical potential difference, In the liquid crystal 
display which has the signal driver circuit which impresses a signal level to said each of two or more 
signal electrodes Are arranged almost in parallel with said signal electrode at said signal-electrode 
substrate, and form said two or more scan electrodes and the scan electrode voltage detecting element 
which counters through said liquid crystal layer, and said two or more electric capacity is formed with 
this scan electrode voltage detecting element, said liquid crystal layer, and said scan electrode. Said scan 
electrode voltage detecting element is connected to the input terminal of an operational amplifier as the 
other end of said electric capacity. It compounds on the electrical potential difference for making scan a 
non-choosing electrical potential difference among two or more voltage levels which take out the 
distortion voltage component produced in said scan electrode by capacity coupling of said electric 
capacity, and said driver voltage generating circuit outputs. While controlling generating of the 
distortion electrical potential difference of the scan the non-choosing electrical potential difference of 
said scan electrode by forming the negative feedback loop formation which carries out the negative 
feedback control of the scan non-choosing electrical potential difference of two or more of said scan 
electrodes Become blunt and the wave generating section is provided in said driver voltage generating 
circuit, at least one side is dulled among the wave at the time of the standup of said scan selection 
electrical potential difference which said driver voltage generating circuit outputs, or the wave at the 
time of falling - The liquid crystal display characterized by reducing the effect of fluctuation of the 
effective voltage resulting from generating of distortion of said scan selection electrical potential 
difference. 

[Claim 9] claim 4 thru/or claim 8 ~ the liquid crystal display characterized by providing the operational 
amplifier which calculates the difference of the reference voltage generating section which outputs the 
electrical potential difference generated using two or more voltage levels which said driver voltage 
generating circuit outputs to either in the liquid crystal display of a publication as reference voltage, and 
the electrical potential difference detected from said scan electrode by the scan electrode voltage 
detecting element and said reference voltage. 

[Claim 10] claim 4 thru/or claim 8 - the liquid crystal display characterized by to provide the 
operational amplifier which calculates the difference of the reference voltage generating section which 
outputs the electrical potential difference which carried out sample hold of the electrical potential 
difference detected from said scan electrode, and synchronized with the switching operation of said 
switching circuit, and the electrical potential difference outputted from said reference voltage generating 
section and the electrical potential difference detected from said scan electrode in a liquid crystal display 
given in either. 

[Claim 1 1] It is based on the scan electrical-potential-difference data point used in a liquid crystal 
display according to claim 4 to 8 in order that said switching circuit may choose one voltage level from 
from at a time for said two or more scan electrodes of every among said two or more voltage levels, 
respectively. The liquid crystal display characterized by providing the operational ampUfier which 
calculates the difference of the reference voltage generating section which calculates the average 
electrical potential difference of the electrical potential difference which should be impressed to said two 
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or more scan electrodes, and outputs this average electrical potential difference, and a said average 
electrical potential difference outputted from said reference voltage generating section and the electrical 
potential difference detected from said scan electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a liquid crystal display. 

[0002] 

[Description of the Prior Art] The liquid crystal display is widely used taking advantage of the 
descriptions, such as a thin shape and a low power, as display devices, such as a word processor, an 
information processor like a personal computer, small television, and projection mold television. As a 
liquid crystal display component in such an application, they are a simple matrix method and an active- 
matrix method. It can divide roughly into two methods. 

[0003] The liquid crystal display of a simple matrix method is used for the broad application from the 
ability to manufacture simply to a large-sized thing with a manufacturing cost simple [ structures 
including the structure of a liquid crystal display panel part ], and cheap. 

[0004] Moreover, an active-matrix mold liquid crystal display is used also as a liquid crystal display 
with a display device which is called VGA (Video GraphicArray) correspondence etc. taking advantage 
of the special feature which can display the clear image of high contrast, the display device of CG 
(computer Graphics) correspondence, etc. it is highly minute and high definition. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the above liquid crystal displays, the fall of not 
only the fall of the principle-of-operation top contrast ratio but display homogeneity [ drive / LCD / 
especially / passive-matrix ] poses a problem. Moreover, also in the active-matrix drive LCD, like 
passive-matrix LCD, although it is not remarkable, the fall of display homogeneity poses a problem. As 
a typical example of such a display homogeneous fall, in the case of a STN (Super TwistedNematic) 
mold liquid crystal display, it is based, and explains. 

[0006] When displaying an image on the display screen of a liquid crystal display, in a screen, a display 
which lengthened the shadow to the upper and lower sides and right and left of the display image in 
addition to the display image which should be outputted essentially can see thinly. This is a cross talk 
and is one of the biggest problems of a display homogeneity fall. In the case of the liquid crystal display 
which performs especially a gradation display, in order that the shade of original gradation may hide in a 
cross talk, it becomes the problem on which display image grace is reduced still more notably. Then, 
this cross talk is explained in full detail. 

[0007] The example of generating of the typical cross talk in the monochrome display STN mold liquid 
crystal display in NOMA reeve rack mode is shown in drawing 35 thru/or drawing 37 . NOMA reeve 
rack mode is the mode used as a white display, when the electrical potential difference is not impressed 
to liquid crystal and the black display and the electrical potential difference are impressed. 
[0008] In the display pattern 3501 of the shape of a striping stripe shown in drawing 35 , the cross talk 
has occurred in the upper and lower sides of a display pattern 3501 . The field (a) 3503 is dark compared 
with the surrounding field (b) 3505. This is a dark cross talk. Moreover, the cross talk has also generated 
perpendicularly the display pattern 3507 of the shape of a vertical line shown in drawing 36 . The field 
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(c) 3509 is bright compared with the surrounding field (d) 351 1 . This is a ** cross talk. Moreover, in the 
display pattern 3513 of the letter of a block shown in drawing 37 , the field (h) of a display pattern 3513 
darker than a field (f) is observed up and down (dark cross talk), in addition, the boundary (each up-and- 
down side) of the upper and lower sides of a display pattern 3513 ~ meeting - a field (e) 3515 and a 
field (g) - 3517 ~ like ~ horizontal - The cross talk for the 2 scanning line has occurred. At this time, 
the field (e) 3515 is a dark dark cross talk compared with the surrounding field (f) 3519, and the field (g) 
35 17 has become a bright cross talk compared with the surrounding field (f) 3519. The above cross talks 
originate in distortion of a driver voltage wave impressed to a liquid crystal display component (the so- 
called liquid crystal display panel), and are generated. 

[0009] Here, an example of the structure of the conventional common liquid crystal display is typically 
shown in drawin g 38 . The liquid crystal display component 3801 is arranged so that the scan electrode 
3803 and a signal electrode 3805 may counter, and liquid crystal 3807 is pinched among them. And the 
scan driver circuit 3809 is connected to the scan electrode 3803, and the signal driver circuit 381 1 is 
connected to the signal electrode 3805. Since each pixel of a liquid crystal display component can 
generally be expressed as a capacitor (electrostatic capacity) equivalent, a liquid crystal display 
component can be transposed to an equal circuit as shown in drawing 38 , and can be considered, the 
scan driver circuit 3809 which forms and outputs the signal driver circuit 381 1 and scan electrical 
potential difference which form and output the signal level for driving this liquid crystal display 
component in drawing 38 — an output impedance — existing — moreover, the scan electrode 3803 of the 
liquid crystal display component 3801, a signal electrode 3805, the scan driver circuit 3809, the signal 
driver circuit 381 1 and the scan electrode 3803, and a signal electrode 3805 - respectively - ** - the 
impedance exists in the connection etc. Since these impedances can be expressed as electric resistance 
needless to say in equal circuit, distortion will be produced or wave **** resulting fi-om the distributed 
constant circuit formed by electric resistance and the capacitor in response to the induction fi-om the 
signal-level wave of a signal electrode 3805 will produce the voltage waveform of the scan electrode 
3803, for example. An example is raised about this phenomenon and it explains to a detail. Drawing 39 
(a) and (b) extract partially one scan electrode of the conventional XY simple matrix liquid crystal 
display, and express it equivalent. It is arranged so that the scan electrode (Yn) 3901 and a signal 
electrode (Xn) 3903 may cross and counter, and the liquid crystal layer 3905 is pinched between the 
electrode 3901 which counters, and 3903. here - drawin g 39 - (- b -) ~ being shown - electric 
resistance ~ (- R -) - 3907 - a scan - an electrode - 3901 - connecting - having - having - an 
electrical potential difference - impressing - a scan - an electrode - a driver circuit - 3909 - the 
interior -- output resistance (R!) - 391 1 - a scan - an electrode ~ a driver circuit - 3909 - a scan - an 
electrode - 3901 -- connection - resistance -- a scan - an electrode - 3901 -- the very thing - having - 
electrode resistance — etc. - a drive - a circuit — a system -- the whole — electric resistance — total — it 
is . Moreover, CLC is the electrostatic capacity of the liquid crystal layer 3905. 
[0010] And the power source (VI) which generates the electrical potential difference (signal level) 
which the power source (VO) 3909 which generates the electrical potential difference (scan electrical 
potential difference) impressed to the scan electrode 3901 is connected to the scan electrode 3901, and is 
impressed to a signal electrode 3903 minds a switching means, and it is a node PI to a signal electrode 
3903. It connects. It is the scan electrical potential difference VO because of compaction of explanation 
here. It is referred to as OV. 

[001 1] Since degradation of a liquid crystal layer will usually be promoted if a dc-component electrical 
potential difference is impressed, a liquid crystal display component is driven using an alternating 
current square wave electrical potential difference. So, by this explanation, it is a signal level VI. Be 
shown in drawing 39 (c). Electrical potential difference VI which inverts OV as a core It shall output, 
signal level VI of the shape of such a square wave Node P2 with the electric resistance R of CLC and a 
drive circuit system considering the case where it is impressed by the signal electrode from the signal- 
electrode driver 3915 side formed of the liquid crystal layer 3905 **** - distortion electrical potential 
difference V2 of the letter of a spike based on time constant CLC-R It is generated. This distortion 
electrical potential difference V2 It is shown in the wave graph of drawing 39 (d). such a distortion 
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electrical potential difference V2 the liquid crystal applied voltage VLC impressed to the liquid crystal 
layer 3905 by being generated — V2-V1 it becomes and is shown in drawing 39 (e) - as - distortion 
electrical potential difference V2 of the letter of a spike a part - only — ** — **** — it becomes a wave 
[ like ]. Thus, it will originate in distortion (electrical potential difference V2) of a driver voltage wave 
generated on the electrical potential difference by the side of a scan electrode, and the effective voltage 
of the liquid crystal applied voltage VLC impressed to the liquid crystal layer 3905 will change. And 
change of such effective voltage changes with phases of the square wave impressed to a signal electrode 
3903. That is, with a display image, the pixel which changes in the direction which change of an 
electrical potential difference increases, and the pixel which changes in the direction which decrease in 
number will be made, and it serves as dispersion in the permeability of the light in the screen of a liquid 
crystal display component, and will be seen. This is the display unevenness called a cross talk. 
[0012] It explains to a detail further how the cross talk of a simple matrix liquid crystal display as shown 
in drawing 3535 thru/or drawing 37 occurs by such driver voltage waveform distortion. 
[0013] Drawing 40 (a) and (b) are drawings showing the signal-level wave and scan voltage waveform 
(non-selection period) which are impressed to the liquid crystal layer corresponding to the field (a) of 
drawing 35 , and a field (b), respectively. As shown in this drawing, on the scan electrical potential 
difference (this is called below scan a non-choosing electrical potential difference) of a scan non- 
selection period, the distortion electrical potential difference of the letter of a spike which synchronized 
with the electrical-potential-difference (this is called signal level below) wave impressed to a signal 
electrode has occurred. This is for the potential of the scan electrode to change [ a scan electrode ] in 
response to the induction from a signal-level wave through the electrostatic capacity which a liquid 
crystal layer forms. Consequently, the liquid crystal applied voltage (namely, wave of the difference of a 
signal-level wave and a scan voltage waveform) of a field (a) decreases by the distortion electrical 
potential difference, as the slash section shows to drawing 40 (a). As the slash section shows to one of 
these, and drawing 40 (b), it can be considered that there is almost no fall of the liquid crystal applied 
vohage of a field (b) effectually. Therefore, the liquid crystal applied voltage of a field (a) becomes 
small compared with it of a field (b), and a dark cross talk generates it. 

[0014] Next, the signal-level wave, and scan the non-choosing voltage waveform corresponding to the 
field (c) of drawing 36 and a field (d) (or the field (h) of drawing 37 , a field (f)) are shown in drawin g 
41 (c) and (d), respectively. This drawing 41 shows the wave-like change before and behind polarity 
reversals. And the contmuous line of drawing 41 shows the case of the display pattern 3507 of the shape 
of a vertical line of drawing 36 , and a dotted line shows the case of the display pattern 3513 of the letter 
of a block of drawing 37 , respectively. As shown in drawing 41 , in the scan voltage waveform, the 
distortion electrical potential difference has occurred at the time of polarity reversals, and this distortion 
electrical potential difference changes with display patterns. This is because the polarities of induced 
potential differ for every display pattern, in case induction is received from a signal-level wave through 
the electrostatic capacity of liquid crystal and the potential of a scan electrode changes at the time of 
polarity reversals. 

[0015] Consequently, in the case of a vertical-line-like display pattern as shown in drawing 36 , the 
liquid crystal applied voltage of a field (c) increases by the distortion electrical potential difference, as 
the slash section of drawing 41 (c) shows. On the other hand, the liquid crystal applied voltage of a field 
(d) decreases by the distortion electrical potential difference, as shown in the slash section of drawing 40 
(d). Therefore, the liquid crystal applied voltage of a field (c) becomes large compared with it of a field 
(d), and is a field (c). A ** cross talk occurs. In the case of the letter display pattern of a block, 
conversely, since the liquid crystal applied voltage in the field (h) of drawing 37 decreases by the 
distortion electrical potential difference compared with it of a field (f), a dark cross talk occurs in a field 
(h). 

[0016] Drawing 42 (e) and (f) are drawings showing the signal-level wave and scan voltage waveform 
corresponding to the field (e) of drawing 37 , and a field (f), respectively. In the field (e), distortion has 
occurred in the scan selection voltage waveform. 

[0017] As shown in drawing 42 (e), when the standup of a scan selection voltage waveform (the so- 
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called scan pulse) and change (it changes from potential V3 to potential V5 in drawing 41 ) of a signal 
level synchronize, the standup of a scan pulse is guided by electrostatic-capacity association from a 
signal electrode, and the potential of a scan electrode changes. That is, a scan pulse receives **** at this 
time. In this way, since the electrical potential difference of the scan electrode at the time of receiving 
induction becomes small at (e) of drawing 42 compared with the voltage waveform of the scan electrode 
of a case Hke drawing 42 (f) which does not receive induction as the slash section shows, a dark cross 
talk horizontal to the field (e) of drawing 37 occurs, moreover, a signal level is changeftil by the same 
principle also in the case of falling of a scan pulse — since it originates and a scan electrode receives the 
same induction as the above — uniting — scan electrode The liquid crystal applied voltage of two duties 
will receive change. On the other hand, in the field (g) of drawing 37 , since it is guided by change of the 
signal level of a field (e) and reversed polarity (hard flow), the standup of a scan pulse becomes **** 
rather. Therefore, at this time, the electrical potential difference of the scan electrode of a field (g) 
becomes large compared with the electrical potential difference of the scan electrode of a field (f), and a 
** cross talk horizontal to a field (g) generates it. 

[0018] As a fiindamental cure for removing such a drive waveform distortion, reduction of the output 
resistance of a driver, the electric resistance of the transparent electrode for drive electrodes, connection 
resistance of a driver and a transparent electrode, the output resistance of the power circuit which 
supplies an electrical potential difference to a driver fiirther, etc. is considered first. However, the 
dissolution of the drive waveform distortion by there being a limitation in reduction of the electric 
resistance of the transparence electric conduction film which is the formation ingredient of a scan 
electrode or a signal electrode, or the output resistance inside a driver circuit, and reducing those electric 
resistance itself is very difficult in practice. That is, although the transparence electric conduction film 
which consists of tin oxide or ITO (indium oxide tin) is generally used as an ingredient of the drive 
electrode of a liquid crystal display component, such transparence electric conduction film has 
comparatively large electric resistance, and it is because the sheet resistivity becomes 10 thru/or 
15ohms / ** extent, the case where a metallic material is used in contrast with such a big electric 
resistance value of ITO - 0.1 or — An electric resistance value with low 0.2ohms / ** extent can be 
acquired easily. Then, the side of the scan electrode which consists of transparence electric conduction 
film, or a signal electrode is made to arrange in parallel and crawl on wiring which consists of a metallic 
material to the technical problem of reduction-izing of the electric resistance of the electrode which 
consists of transparence electric conduction film in this way, the electric resistance value of the 
appearance of a transparent electrode is made low, and how to control generating of the distortion 
electrical potential difference inside an electrode etc. can be considered. However, by such approach, it 
is very difficult also for a manufacturing-technology top to make the electrode which the structure inside 
a liquid crystal display component becomes complicated, and is increasingly made detailed crawl on still 
more detailed metal wiring, and having also un-arranged ~ a manufacturing cost also becomes high. 
[0019] Moreover, m order to remove the waveform distortion of driver voltage, it is thought that 
reduction of driver IC output resistance is also effective. However, development of the very low driver 
IC of output resistance is not easy, and such an IC must make it special structure to enlarge size of the 
transistor in IC for an output resistance fall etc., and for this reason, the dimension of IC becomes large, 
and it has the problem that it is practical and that there is no ****. 

[0020] Then, it succeeds in the various attempts in which the driving method is devised as another 
technique for reducing distortion of scan electrode voltage. 

[0021] As a technique which devised the method of driving a simple matrix liquid crystal indicating 
equipment, one output of a scan driver circuit is connected to the letter pulse denial circuit of 
differential, the letter pulse of differential is detected in the letter pulse denial circuit of differential, and 
with this pulse, the approach of compounding the voltage waveform of reversed polarity on the non- 
choosing electrical potential difference to a scan driver is indicated by JP,2-171718,A, and is already 
learned. 

[0022] However, since monitoring of the electrical potential difference from one output of a scan driver 
circuit was carried out by this approach (ejection) and ** and this electrical potential difference are 
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returned to the scan driver circuit (feedback), the waveform distortion of a scan driver output is difficult 
to reduce the electrical-potential-difference waveform distortion of the scan electrode generated inside 
[ of what can be reduced ] a Hquid crystal display component (liquid crystal cell) in practice. 
[0023] Even if it amplifies the electrical potential difference retumed to a scan driver circuit (feedback) 
even on the level of distortion electrical-potential-difference extent leading to the aforementioned cross 
talk Since only one output of a scan driver circuit has not obtained in mustard the electrical potential 
difference (feedback electrical potential difference) to return (feedback) and the magnitude [ electrical 
potential difference / of the other output ] of distortion is not reflected, it is difficult to reduce the 
distortion electrical potential difference effective enough to all scan electrodes in practice. This is 
because the magnitude [ output voltage / scan driver ] of distortion turns into various magnitude for 
every scan electrode. 

[0024] Thus, since the scan electrode of a liquid crystal display component itself is not included in a 
feedback loop (feedback system) with the above-mentioned means, it is very difficult to reduce 
effectively the drive waveform distortion of the scan electrode of a Uquid crystal display component in 
practice. 

[0025] In order to reduce a cross talk, as for reducing the electrical-potential-difference waveform 
distortion of a scan driver output, the effectiveness of this distortion reduction is wanted to be acquired 
as much as possible by the whole liquid crystal display component at homogeneity fi'om the first. 
[0026] Moreover, it is SID'90Digest p.413 -p.415 as another technique for reducing the waveform 
distortion of scan electrode voltage. There is an indicated approach. This drive approach counts ON or 
the number of off dots fi-om an indicative data, generates the control electrical potential difference 
(correction voltage) of the voltage level based on this counted number of dots, and impresses this control 
electrical potential difference to the scan power supply section which supplies an electrical potential 
difference to a scan driver circuit. And it is an approach of making electrical-potential-difference change 
like a distortion electrical potential difference offset by compounding with scan a non-choosing 
electrical potential difference, and being impressed by the scan electrode. 

[0027] However, by such technique, it is planning so that the electrical potential difference of a scan 
electrode may become blunt using the minute voltage level beforehand set up corresponding to the 
number of dots of turning on and off of an indicative data (image data) and ****** etc. may be offset. 
For this reason, since the optimal correction voltage value for canceling generating of a distortion 
electrical potential difference etc. since liquid crystal driver vohage is changed, for example, contrast is 
changed or the magnitude of a distortion electrical potential difference also changes with change of 
liquid crystal driver voltage in the case of equipment which performs a gradation expression shifts fi-om 
the amendment voltage level set as the beginning, there is a problem that the optimal amendment 
becomes difficult. Therefore, in such a control system, addition of the readjustment circuit which resets 
automatically is needed for the optimal correction voltage each time. However, the new problem that the 
structure of a liquid crystal drive circuit system becomes incorporating the circuit which has such a 
readjustment circuit and performs a setup of a minute electrical potential difference based on an 
indicative data with a very complicated thing will be caused. Moreover, there is a problem that the same 
readjustment circuit is required, also to change of the response characteristic by change of aging of a 
liquid crystal layer, temperature conditions, etc. 

[0028] There is an approach indicated by Eurodispla/84Digest p. 15 -p.20 as still more nearly another 
technique for reducing scan drive waveform distortion. Although this drive approach is fundamentally 
considered to be the same thing as the above-mentioned control system, it is the point of having taken 
out and obtained the aforementioned control electrical potential difference (correction voltage) from the 
electrical potential difference of a signal electrode as a different point. That is, the average electrical 
potential difference of the electrical potential difference of all signal electrodes is obtained, and a 
changed part of the electrical potential difference impressed to a signal electrode is detected. Such an 
approach is an equal at a target as a result of the approach of counting the nvunber of the on-dot 
mentioned above or off dots. 

[0029] Since it is what this approach forms the control electrical potential difference beforehand set up 
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based on the signal level which is the cause of changing the electrical potential difference of a scan 
electrode, impresses this to a scan electrical-potential-difference power source, and is compounded to a 
scan electrode wave, Since the electrical potential difference of a scan electrode becomes blunt, and it 
does not restrict succeeding in the not necessarily optimal amendment to the ****** itself but it shifts 
from the optimal correction value according to change, secular change, etc. of a liquid crystal layer of 
temperature conditions rather, correction voltage (control electrical potential difference) must be 
readjusted each time. Moreover, since the magnitude of a distortion electrical potential difference also 
changes with change of liquid crystal driver voltage also when changing liquid crystal driver voltage, 
changing contrast or performing a gradation expression, it must reset to the optimal correction voltage 
each time. For this reason, addition of a readjustment circuit etc. is needed. When the circuit which has 
such an equalization circuit and performs a setup of a minute electrical potential difference based on a 
signal level is incorporated, there is a problem that the configuration of a liquid crystal drive circuit 
system will become very complicated. Moreover, there is a problem which carries out the need of the 
same equalization circuit also to aging. 

[0030] When the driving method is seen from another viewpoint, it is SID'92 Digest p.228 -p.231 as the 
drive approach of a simple matrix type liquid crystal display with a quick speed of response. And there 
is an approach called Active Addressing Method indicated by p.232 to p.235 or Multiple Line Selection 
Method. The wave-like scan electrical potential difference which consists of an electrical potential 
difference at the time of un-choosing [ of the low battery of the as other period within an one frame 
period by the general electrical-potential-difference equalizing method as the selection pulse of an 
electrical potential difference with a very high short time ] is impressed to liquid crystal. On the other 
hand, scan wave Fi(t) which consisted of aforementioned drive approaches with the orthonormal-system 
fiinction of arbitration Signal wave form Gj of a multiple value (t) It was given and the voltage 
waveform of the composition impressed to liquid crystal as a result was distributed within the frame 
period. Therefore, when a liquid crystal display component with a quick speed of response is used, to 
having followed the selection pulse, having changed into the so-called "frame response" condition, and 
the contrast ratio having fallen, according to this Active Addressing Method, it is canceled and such un- 
arranging has the advantage that tlie image display of a high contrast ratio is obtained, by the 
conventional general electrical-potential-difference equalizing method. 

[0031] However, since according to an approach like aforementioned Active Addressing Method the 
result of having impressed the electrical potential difference of the wave based on an orthonormal- 
system fiinction to the scan electrode, and having calculated this and an indicative data is changed into 
an electrical potential difference and it is impressed by the signal electrode, the electrical potential 
difference (potential) of the scan electrode which counters like the aforementioned case, and signal 
electrodes is guided by the other party through liquid crystal, respectively. That is, a scan electrode is 
guided by the signal-electrode drive wave which changes based on an indicative data, and whenever a 
signal level changes, the potential of a scan electrode is distorted. Moreover, since it is guided by waves, 
such as a scan pulse by which a signal electrode is also impressed to a scan electrode, whenever the 
electrical potential difference of a scan electrode changes, distortion will arise also on a signal-electrode 
electrical potential difference. 

[0032] Therefore, in the liquid crystal display using such a driving method, since signal-electrode drive 
waveform distortion occurs still more frequently compared with the general electrical-potential- 
difference equalizing method, there is a problem of fiirther becoming easy to generate a cross talk rather. 

[0033] Moreover, also about the case of the active-matrix mold liquid crystal display using a switching 
element like TFT, the electrodes which counter guide each other like the above, a distortion electrical 
potential difference arises in each electrode, and a cross talk occurs on a screen. An active-matrix mold 
liquid crystal display component is Cs for operating the auxiliary capacity (Cs) arranged in order to 
maintain the charge of the scan (gate) Une, the signal (source) line, and liquid crystal which are 
connected to a TFT switching array. That principal part consists of counterelectrodes which counter with 
a line and this TFT switching array substrate, and impress an electrical potential difference to liquid 
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crystal. These electrodes and wiring can be replaced as a distributed constant circuit of electric 
resistance and a capacitor in equal circuit. If liquid crystal driver voltage is impressed to such a circuit, 
distortion and **** will occur in the voltage waveform of a scan electrode or a signal electrode. When it 
follows, for example, a signal level is impressed to a signal line, the potential of a counterelectrode has 
the problem that originate in these potential change and a cross talk occurs in the display screen, in order 
that induction through liquid crystal may receive change and the potential of the scanning line may 
receive change similarly. 

[0034] In a Prior art which was explained above, the bad influence which connection resistance with a 
driver IC and a liquid crystal display component, the electric resistance of the electrode of a liquid 
crystal display component, etc. have on a driver voltage wave is not necessarily canceled, moreover, the 
attempt which is going to eliminate these bad influences indirectly ~ various — a sake — carrying out — 
having — **** - although - any -- distortion - effective - canceling - things - difficult - moreover, 
there is un-arranging [ that adjustment and the configuration of a liquid crystal drive circuit system are 
very complicated ], 

[0035] Furthermore, in the above Prior arts which planned removal of a distortion electrical potential 
difference, it is also difficult to remove the distortion electrical potential difference which originates in 
induction from the outside of a liquid crystal display component, and is generated in drive electrodes, 
such as a scan electrode. For example, when the tablet for location detection has been arranged on a 
liquid crystal display component, it is guided to the pulse voltage which a tablet generates, and the 
potential of a drive electrode changes, consequently the drive electrode of a liquid crystal display 
component becomes blunt in driver voltage, or has the problem that distortion arises. 
[0036] Thus, liquid crystal applied voltage changed with generating of the distortion electrical potential 
difference generated by induction by total of electric resistance, such as output resistance of a driver IC, 
connection resistance of a driver IC and a liquid crystal display component, and electrode resistance of a 
liquid crystal display component, and the electrostatic capacity of a liquid crystal display component to 
the conventional liquid crystal display, and there was a problem that display unevenness (cross talk) 
occurred on a screen. 

[0037] And in the Prior art proposed to this, in order to have to establish the device in which the suitable 
amendment effectiveness is not acquired or readjusts the optimal correction voUage, there was a 
problem that equipment became complicated. 

[0038] Accomplishing, in order that this invention might solve such a problem, in a liquid crystal 
display, the purpose solves the problem that display unevenness (cross talk) occurs on a screen, with a 
simple and cheap means, and is to offer the liquid crystal display which can realize high-definition 
image display. 
[0039] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the liquid 
crystal display of this invention The scan electrode substrate with which two or more scan electrodes 
were formed, and the signal-electrode substrate with which two or more signal electrodes by which 
opposite arrangement is carried out so that a gap may be maintained to said two or more scan electrodes 
and they may be intersected were formed, The liquid crystal display panel which has the liquid crystal 
layer by which enclosure pinching was carried out between said scan electrodes and said signal 
electrodes, In the liquid crystal display which has the scan driver circuit which impresses a scan 
electrical potential difference to said each of two or more scan electrodes, and the signal driver circuit 
which impresses a signal level to said each of two or more signal electrodes Wiring to which the end 
was connected to said each of two or more scan electrodes [ at least / some of ] so that an electrical 
potential difference might be directly detected from said two or more scan electrodes. The operational 
amplifier which is connected to the other end of said wiring, calculates the difference of the this detected 
electrical potential difference and said scan electrical potential difference in response to the electrical 
potential difference detected fi-om said two or more scan electrodes through said wiring, and is 
impressed to said scan electrode is provided. It is characterized by carrying out the negative feedback 
control of the electrical potential difference of two or more of said scan electrodes. 
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[0040] Or the scan electrode substrate with which two or more scan electrodes were formed and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed, The liquid crystal display panel which has the liquid crystal layer by which 
enclosure pinching was carried out between said scan electrodes and said signal electrodes, In the liquid 
crystal display which has the scan driver circuit which impresses a scan electrical potential difference to 
said each of two or more scan electrodes, and the signal driver circuit which impresses a signal level to 
said each of two or more signal electrodes Wiring to which the end was connected to said each of two or 
more signal electrodes [ at least / some of] so that an electrical potential difference might be directly 
detected from said two or more signal electrodes, The operational amplifier which is connected to the 
other end of said wiring, calculates the difference of the this detected electrical potential difference and 
said signal level in response to the electrical potential difference detected from said two or more signal 
electrodes through said wiring, and is impressed to said signal electrode is provided. It is characterized 
by carrying out the negative feedback control of the electrical potential difference of two or more of said 
signal electrodes. 

[0041] Or two or more scanning line and two or more signal lines which have been arranged so that each 
may cross, The switching element which was formed for every intersection of this scanning line and this 
signal line, and was connected to this scanning line and this signal line, The active component array 
substrate with which the pixel electrode connected to this switching element was formed, In the liquid 
crystal display which has the liquid crystal layer which enclosure pinching is carried out and forms a 
pixel between the opposite substrate with which the counterelectrode by which maintains a gap to said 
pixel electrode and opposite arrangement is carried out was formed, and said pixel electrode and said 
counterelectrode Wiring to which the end was connected to said some of counterelectrodes [ at least ] so 
that an electrical potential difference might be directly detected from said counterelectrode, It is 
characterized by connecting with the other end of said wiring, providing the operational amplifier which 
calculates the difference of the this detected electrical potential difference and said signal level in 
response to the electrical potential difference detected from said counterelectrode through said wiring, 
and is impressed to said counterelectrode, and carrying out the negative feedback control of the 
electrical potential difference of said counterelectrode. 

[0042] Or the scan electrode substrate with which two or more scan electrodes were formed and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed, The liquid crystal display panel which has the liquid crystal layer by which 
enclosure pinching was carried out between said scan electrodes and said signal electrodes. The driver 
voltage generating circuit which outputs two or more voltage levels for making a scan electrical 
potential difference, The scan driver circuit which has the switching circuit which chooses one electrical 
potential difference from two or more voltage levels outputted from this driver voltage generating 
circuit, and is impressed to said scan electrode, and impresses a scan electrical potential difference to 
said each of two or more scan electrodes. In the liquid crystal display which has the signal driver circuit 
which impresses a signal level to said each of two or more signal electrodes Two or more electric 
capacity thru/or two or more electric resistance with which each end was connected to said each of two 
or more scan electrodes [ at least / some of], The other end of said two or more electric capacity thru/or 
two or more electric resistance connects with an input terminal collectively. The operational amplifier 
compounded on at least one electrical potential difference among two or more voltage levels which 
receive collectively the electrical potential difference detected through this electric capacity thru/or this 
electric resistance with said input terminal, take out a distortion voltage component from said detected 
electrical potential difference, and said driver voltage generating circuit outputs is provided. It is 
characterized by forming the negative feedback loop formation which carries out the negative feedback 
control of the electrical potential difference of two or more of said scan electrodes, and controlling 
generating of distortion of the electrical potential difference of said scan electrode. 
[0043] Or are arranged ahnost in parallel with said signal electrode at the above-mentioned signal- 
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electrode substrate, and form said two or more scan electrodes and the scan electrode voltage detecting 
element which counters through said liquid crystal layer, and said two or more electric capacity is 
formed with this scan electrode voltage detecting element, said liquid crystal layer, and said scan 
electrode. Said scan electrode voltage detecting element is connected to the input terminal of said 
operational amplifier as the other end of said electric capacity. It is characterized by compounding on at 
least one electrical potential difference among two or more voltage levels to which the distortion voltage 
component produced in said scan electrode is taken out by capacity coupling of said electric capacity, 
and said driver voltage generating circuit outputs this distortion voltage component, and carrying out the 
negative feedback control of the electrical potential difference of two or more of said scan electrodes. 
[0044] Or it sets to the above-mentioned liquid crystal display, and they are said two or more scan 
electrodes about said scan electrode voltage detecting element. It is characterized by forming two or 
more so that it may counter with two or more parts per one, putting in block the electrical potential 
difference detected by said two or more scan electrode voltage detecting elements, and inputting into the 
input terminal of said operational amplifier. 

[0045] Or the operational amplifier compounded, respectively on the electrical potential difference for 
making the electrical potential difference for making the scan selection electrical potential difference 
which takes out a distortion voltage component from the electrical potential difference detected from 
said scan electrode in the above-mentioned liquid crystal display, and said driver voUage generating 
circuit outputs, and scan a non-choosing electrical potential difference is provided. It is characterized by 
forming the negative feedback loop formation which carries out the negative feedback control of the 
electrical potential difference of two or more of said scan electrodes, and controlling generating of 
distortion of the scan selection electrical potential difference of said scan electrode, and generating of 
distortion of a scan a non-choosing electrical potential difference. 

[0046] Or the scan electrode substrate with which two or more scan electrodes were formed and the 
signal-electrode substrate with which two or more signal electrodes by which opposite arrangement is 
carried out so that a gap may be maintained to said two or more scan electrodes and they may be 
intersected were formed. The liquid crystal display panel which has the liquid crystal layer by which 
enclosure pinching was carried out between said scan electrodes and said signal electrodes, The driver 
voltage generating circuit which outputs two or more voltage levels for making a scan electrical 
potential difference, One electrical potential difference is chosen from two or more voltage levels 
outputted from this driver voltage generating circuit. The scan driver circuit which impresses the scan 
electrical potential difference which has the switching circuit impressed to said scan electrode, and is 
formed in said each of two or more scan electrodes in the combination of a scan selection electrical 
potential difference, and a scan a non-choosing electrical potential difference, In the liquid crystal 
display which has the signal driver circuit which impresses a signal level to said each of two or more 
signal electrodes Are arranged almost in parallel with said signal electrode at said signal-electrode 
substrate, and form said two or more scan electrodes and the scan electrode voltage detecting element 
which counters through said liquid crystal layer, and said two or more electric capacity is formed with 
this scan electrode voltage detecting element, said liquid crystal layer, and said scan electrode. Said scan 
electrode voltage detecting element is connected to the input terminal of an operational amplifier as the 
other end of said electric capacity. It compounds on the electrical potential difference for making scan a 
non-choosing electrical potential difference among two or more voltage levels which take out the 
distortion voltage component produced in said scan electrode by capacity coupling of said electric 
capacity, and said driver voltage generating circuit outputs. While controlling generating of the 
distortion electrical potential difference of the scan the non-choosing electrical potential difference of 
said scan electrode by forming the negative feedback loop formation which carries out the negative 
feedback control of the scan non-choosing electrical potential difference of two or more of said scan 
electrodes Become blunt and the wave generating section is provided in said driver voltage generating 
circuit, at least one side is dulled among the wave at the time of the standup of said scan selection 
electrical potential difference which said driver voltage generating circuit outputs, or the wave at the 
time of falling ~ It is characterized by reducing the effect of fluctuation of the effective voltage resulting 
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from generating of distortion of said scan selection electrical potential difference. 
[0047] Or in the above-mentioned liquid crystal display, it is characterized by providing the operational 
amplifier which calculates the difference of the reference voUage generating section which outputs the 
electrical potential difference generated using two or more voltage levels which said driver voltage 
generating circuit outputs as reference voltage, and the electrical potential difference detected from said 
scan electrode by the scan electrode voltage detecting element and said reference voltage. 
[0048] Or it is characterized by providing the operational amplifier which calculates the difference of 
the reference voltage generating section which outputs the electrical potential difference which carried 
out sample hold of the electrical potential difference detected from said scan electrode in the above- 
mentioned liquid crystal display, and synchronized with the switching operation of said switching 
circuit, and the electrical potential difference outputted from said reference voltage generating section 
and the electrical potential difference detected from said scan electrode. 

[0049] Or it is based on the scan electrical-potential-difference data point used in the above-mentioned 
liquid crystal display in order that said switching circuit may choose one voltage level from from at a 
time for said two or more scan electrodes of every among said two or more voltage levels, respectively. 
It is characterized by providing the operational amplifier which calculates the difference of the reference 
voltage generating section which calculates the average electrical potential difference of the electrical 
potential difference which should be impressed to said two or more scan electrodes, and outputs this 
average electrical potential difference, and a said average electrical potential difference outputted from 
said reference voltage generating section and the electrical potential difference detected from said scan 
electrode. 
[0050] 

[Function] It detects through the electric capacity which detects an electrical potential difference with 
wiring directly from two or more scan electrodes, or forms an electrical potential difference with a 
liquid-crystal layer and a scan electrode by the scan electrode-voltage detecting element from two or 
more scan electrodes, the electrical-potential-difference variable component which has effect which is 
generated on the electrical potential difference of that detected scan electrode, and which is not desirable 
for image display, such as a distortion electrical potential difference of the letter of a spike, for example 
takes out, and the negative feedback of this electrical-potential-difference variable component carries 
out to a scan electrode in the liquid crystal display of this invention. Thus, the distortion electrical 
potential difference which it is going to generate in a scan electrode can be controlled by taking out 
collectively electrical-potential-difference variable components, such as a distortion electrical potential 
difference generated on the electrical potential difference of a scan electrode, from two or more scan 
electrodes, taking the average, and carrying out negative feedback to a scan electrode. Thus, by forming 
the negative feedback loop formation to which negative feedback of the electrical potential difference 
detected from the scan electrode itself is carried out to a scan electrode No matter electrical-potential- 
difference change of the distortion electrical potential difference produced on the electrical potential 
difference of a scan electrode may be what thing, [ even if it changes the magnitude of the electrical 
potential difference impressed to a scan electrode to what kind of value, or ] Moreover, however it may 
change the property of a liquid crystal layer by the temperature change, aging, etc., an inconvenient 
electrical-potential-difference change which it is going to produce in a scan electrode can be inhibited. 
[0051] 

[Example] Hereafter, the example of the liquid crystal display concerning this invention is explained to a 
detail based on a drawing. (Example 1) Drawing 1 is drawing showing typically the outline of the 
configuration of the liquid crystal display of the 1st example. Opposite arrangement of the scan 
electrode 1 and signal electrode 3 which consist of transparence electric conduction film like ITO is 
carried out at the shape of a matrix, and this liquid crystal display has the liquid crystal display 
component 7 with which the liquid crystal layer (liquid crystal constituent) 5 was pinched by that gap, 
and the scan driver circuit 9 and the signal driver circuit 1 1 for driving it. Furthermore, in the liquid 
crystal display component 7, the electrical potential difference of scan electrodes 1 other than volt input 
edge 13 is directly detected to each scan electrode 1, respectively, and it connects with the input terminal 
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17 of the operational amplifier 15 formed in the scan driver circuit 9, and it is constituted so that the 
negative feedback control of the electrical potential difference of a scan electrode may be carried out. It 
is functioning as an operational amplifier 15 carrying out negative feedback of the detection electrical 
potential difference detected firom the scan electrode 1 to the scan electrode 1 at this time. 
[0052] In the liquid crystal display of such 1st example, no matter what distortion and **** may occur 
[ the electrical potential difference of the scan electrode 1 ] in response to change according to induction 
or disturbance of the electrical potential difference of a signal electrode by carrying out the negative 
feedback control of the electrical potential difference of the scan electrode 1, it operates so that change 
of the distortion etc. may be negated by negative feedback. Consequently, the cross talk of a display 
image is cancelable. 

[0053] Next, the concrete structure and actuation of the liquid crystal display of such 1st example are 
explained in fiill detail. 

[0054] As a liquid crystal display component 7, the STN mold liquid crystal display component as 
shown in drawin g_2 is used. Display capacity (pixel number) They are 128x64 dots. The eel gap of this 
STN mold liquid crystal display component is abbreviation. It has the orientation film (illustration 
abbreviation) which consists of polyimide which is 7 micrometers and performed rubbing orientation 
processing, and a liquid crystal molecule within the eel of the liquid crystal display component 7 It has 
composition twisted 240 degrees, as the liquid crystal layer 5 — the Merck Co. make — ZLI-2293 were 
used. Moreover, the scan electrode 1 and the signal electrode 3 were formed, using transparence electric 
conduction film like ITO as an ingredient. And wiring 19 is given to the scan electrode 1 so that 
electrical potential differences other than the voU input edge of the scan electrode 1 may be detected. As 
sho)vn in drawing 1 , in this example, wiring 19 is connected with the volt input edge of the scan 
electrode 1 in the opposite side. 

[0055] This liquid crystal display sticks the eel for optical phase compensation (illustration abbreviation) 
on the liquid crystal display component 7, in order to consider as monochrome display, and it enabled it 
to obtain a white display at the time of black and electrical-potential-difference impression at the time of 
no electrical-potential-difference impressing. 

[0056] As shown in drav^ing 1 , the scan driver circuit 9 is connected to the scan electrode 1 of the liquid 
crystal display component 7, and the signal driver circuit 1 1 is connected to the signal electrode 3. And 
the power circuit 301 as shown in drawing 3 is formed in the scan driver circuit 9 and the signal driver 
circuit 1 1. In this power circuit 301, supply voltage is inputted from a liquid crystal driver voltage power 
source (illustration abbreviation), and two or more voltage levels (namely, potential +Vy, +Vx, Vcom, - 
Vx, and -Vy) required since the liquid crystal display component 7 is driven fi-om this supply voltage are 
made. In the power circuit 301 as shown in this drawin g 3 , the partial pressure of the inputted supply 
voltage is carried out to the potential according to each electric resistance value of electric resistance 
(Rl) 303 and electric resistance (R2) 305, two or more aforementioned voltage levels are made, and it 
outputs respectively through the buffer 307 using an operational ampHfier. They are +Vy, Vcom, and - 
Vy among the voltage levels of these plurahty. It is used as an electrical potential difference (scan 
electrical potential difference) impressed to the scan electrode 1, and they are H-Vx and -Vx. It is used as 
an electrical potential difference (signal level) impressed to a signal electrode 3. 
[0057] In the scan driver circuit 9, they are +Vy, Vcom, and -Vy by the switching circuit 21. One 
potential is chosen fi*om inside. That is, as potential of a scan selection electrical potential difference (the 
so-called scan pulse), they are +Vy and -Vy. It is used and is Vcom as potential of a scan a non- 
choosing electrical potential difference (electrical potential difference of the scan electrode at the time of 
un-choosing). It is used. Since polarity reversals are carried out for an alternating current-ized drive, the 
above-mentioned scan selection electrical potential difference (scan pulse) is +Vy, for example. Polarity 
reversals are carried out. - Vy It becomes. The polarity-reversals driving method is an approach of 
driving liquid crystal on an alternating current-electrical potential difference, in order to avoid 
degradation of the liquid crystal resulting fi'om direct-current- voltage component impression as known 
well. In this way, the scan voltage waveform of line sequential scanning by the electrical-potential- 
difference equalizing method as shown in drawing 4 (a) is obtained. 
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[0058] In the signal driver circuit 11, they are +Vx and -Vx by the switching circuit 23. One potential is 

chosen from inside. In this way, the signal-level wave by the electrical-potential-difference equalizing 
method as shown in drawin g^ (b) is acquired. A signal level is an electrical potential difference for 
opting for the display of a liquid crystal display. It is shown in drawing 4 . It sets at an one-frame period 
and is potential. - Vx It is selection potential and is potential +Vx. It is non-choosing potential. 
Moreover, since polarity reversals are carried out for an alternating current-ized drive, at the time of 
polarity reversals, it is potential. - Vx It becomes non-choosing potential and is potential +Vx. It 
becomes selection potential. 

[0059] As [ show / these differences are impressed to the liquid crystal layer 5 (liquid crystal cell), and / 
when such driver voltage is impressed to the scan electrode 1 and a signal electrode 3, respectively / in 
drawing 4 (c) / a liquid crystal applied- voltage wave ] It inverts for every frame period and the 
amplitude of liquid crystal applied voltage serves as a voltage waveform which changes according to the 
contents of a display (ON, OFF). 

[0060] And the distortion component and the operational amplifier 15 which becomes blunt, detects a 
component, carries out negative feedback to the scan electrode 1, and cancels distortion and **** of the 
electrical potential difference of the scan electrode 1 of an electrical potential difference of the scan 
electrode 1 are arranged in the interior of the above-mentioned scan driver circuit 9. The input terminal 
17 of this operational amplifier 15 returns electrical -potential-difference change (for example, distortion 
electrical potential difference of the letter of a spike etc.) which wiring 19 connects, and one detects the 
electrical potential difference of that connected scan electrode 1 at a time to each of the scan electrode 1 
by which two or more successive installation was carried out, respectively, and is produced on the 
electrical potential difference of the scan electrode 1 to the scan electrode 1 (that is, negative feedback is 
carried out to the scan electrode 1). 

[0061] Thus, by forming a liquid crystal display so that the scan electrode 1 may be built into the 
negative feedback loop formation using an operational amplifier 15, even if induction of the distortion 
electrical potential difference is carried out to the electrical potential difference of the scan electrode 1, 
the distortion component by which induction was carried out can be detected from the scan electrode 1, 
it can compound to the output of the scan driver circuit 9, negative feedback can be carried out to the 
scan electrode 1, and a distortion electrical potential difference can be negated. Thereby, the cross talk 
of a display image is cancelable. 

[0062] Made the liquid crystal display of the 1st above example drive, image display was made to 
perform, and the display grace was verified visually. As liquid crystal driver voltage used in order to 
make a Hquid crystal display drive at this time, it is a duty ratio. 1/64, bias ratio Wave-like liquid crystal 
driver voltage as shown in drawing 4 inverted every 13 lines with 1/10 and the frame frequency of 80Hz 
was used. 

[0063] First, after making a full screen a white display, a 50 dots long and 10 dots wide field is made to 
display the banding pattern of white and black near middle of the screen, and it is the number of dots 
beside this field succeedingly. Although it was made to increase gradually to 100 dots, the uniform 
display whose cross talk cannot be found in any case was maintainable. Moreover, although the kanji 
and the alphabet were displayed continuously, the uniform display which generating of the distortion 
electrical potential difference in the scan electrode 1 is controlled, and does not have a cross talk was 
maintainable. 

[0064] (Example of a comparison over the 1st example) Prepared the liquid crystal display of the 
conventional structure which removed the wiring 19 which detects scan electrode voltage from the scan 
electrode 1, and the operational amplifier 15 of the scan driver circuit 9 interior, this conventional liquid 
crystal display was made to drive on the same drive conditions as the 1st example, and image display 
was made to perform in the liquid crystal display of the 1st above-mentioned example. 
[0065] First, after making a full screen a white display, a 50 dots long and 10 dots wide field is made to 
display the banding pattern of white and black near middle of the screen, and it is the number of dots 
beside this field succeedingly. Although it was made to increase gradually to 100 dots, when displaying 
the banding pattern of white and black on a 50 dots long and 10 dots wide field, the cross talk darker 
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than a perimeter occurred in that lengthwise direction. The cross talk of this lengthwise direction 
occurred much more notably as the number of dots beside a viewing area was furthermore increased. In 
addition, a new cross talk occurred in the longitudinal direction of a display of a banding pattern, and 
display grace fell to it remarkably. Moreover, although the kanji and the alphabet were displayed 
continuously, the remarkable cross talk which stands in a row in length and a longitudinal direction also 
in this case occurred, the heterogeneity of a screen was conspicuous, and display grace fell remarkably. 
[0066] (Example 2) Drawin g 5 is drawing showing typically the outline of the configuration of the 
liquid crystal display of the 2nd example. In addition, the part explained in the 1st above-mentioned 
example and the same part attached and showed the same number as drawing 1 thru/or drawing 4 . 
[0067] In the Hquid crystal display of this 2nd example, it is applying a negative feedback loop 
formation which was used in the 1st example to a signal electrode 3, and is characterized by negating 
electrical-potential-difference change of the distortion electrical potential difference which induction is 
carried out to wave **** and the scan selection electrical potential difference (scan pulse) which are 
generated at the time of electrode transfer of a signal-level wave, and is generated on the electrical 
potential difference of a signal electrode 3 by the negative feedback control. 

[0068] That is, the distortion component and the operational amplifier 501 which becomes blunt, detects 
a component, carries out negative feedback to a signal electrode 3, and cancels distortion and **** of 
the electrical potential difference of the signal electrode 3 of an electrical potential difference of a signal 
electrode 3 are arranged in the interior of the above-mentioned signal driver circuit 1 1 . One is connected 
at a time by wiring 505 to each of the signal electrode 3 with which two or more successive installation 
of the input terminal 503 of this operational amplifier 501 was carried out. And this operational 
amplifier 501 carries out negative feedback of the electrical-potential-difference change (for example, 
transfer lag total of a signal-level wave etc.) which detects the electrical potential difference of the 
connected signal electrode 3, respectively, and is produced on the electrical potential difference of a 
signal electrode to a signal electrode 3. 

[0069] Thus, the distortion voltage component of the signal electrode 3 can be negated by detecting the 
distortion component of the signal electrode 3 by which induction was carried out, compounding with 
the output of the signal driver circuit 11, and canying out negative feedback to a signal electrode 3, even 
if induction of the distortion electrical potential difference is carried out to the electrical potential 
difference of a signal electrode 1 by forming a hquid crystal display so that a signal electrode 3 may be 
built into the negative feedback loop formation using an operational amplifier 501. Thereby, the cross 
talk of a display image is cancelable. 

[0070] Made the liquid crystal display of the 2nd above example drive, image display was made to 
perform, and the display grace was verified visually. As liquid crystal driver voltage used in order to 
make a liquid crystal display drive at this time, it is a duty ratio. 1/128, bias ratio Wave-like hquid 
crystal driver voltage as shown in aforementioned drawing 4 inverted every 13 lines with 1/10 and the 
frame frequency of 80Hz was used. 

[0071] First, it is length near the middle of the screen after making a fiill screen a white display. 
Although the banding pattern of white and black was displayed on the field of 100 dot x 10 dots wide 
and the number of dots beside this field was made to increase gradually to 50 dots succeedingly, the 
uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although the 
kanji and the alphabet were displayed continuously, the uniform display which generating of the 
distortion electrical potential difference in the scan electrode 1 is controlled, and does not have a cross 
talk was maintainable. 

[0072] (Example of a comparison over the 2nd example) The liquid crystal display of the conventional 
structure which removed the wiring 505 which detects an electrical potential difference firom a signal 
electrode 3, and the operational amplifier 501 of the signal driver circuit 1 1 interior was made to drive 
on the same drive conditions as the 2nd example, and image display was made to perform in the liquid 
crystal display of the 2nd example. 

[0073] First, it is length near the middle of the screen after making a fiall screen a white display. It is 
length 100, although the banding pattern of white and black was displayed on the field of 100 dot x 10 
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dots wide and the number of dots beside this field was made to increase gradually to 50 dots 
succeedingly. When displaying the banding pattern of white and black on the field of dot x 10 dots wide, 
the cross talk darker than a perimeter occurred in that lengthwise direction. The cross talk of this 
lengthwise direction occurred much more notably as the number of dots beside a viewing area was 
furthermore increased, and display grace fell remarkably. Moreover, although the kanji and the alphabet 
were displayed continuously, the remarkable cross talk which stands in a row in a lengthwise direction 
also in this case occurred, the heterogeneity of a screen was conspicuous, and display grace fell 
remarkably. 

[0074] (Example 3) The liquid crystal display of this 3rd example is characterized by denying by 
carrying out the negative feedback control of the distortion electrical potential difference generated in a 
counterelectrode, and inhibiting generating of a cross talk in the active-matrix mold liquid crystal 
display which used switching elements, such as a TFT (Thin Film Transistor; thin film transistor) 
component. 

[0075] The outline of the configuration of the liquid crystal display of this 3rd example is typically 
shown in drawing 6 . this liquid crystal display - if it is, it is arranged in the shape of a matrix so that 
the signal line 603 by which two or more successive installation was carried out with the scanning line 
601 by which two or more successive installation was carried out may intersect perpendicularly. And 
TFT605 is arranged for every intersection of these scanning lines 601 and a signal line 603. this TFT605 
— the source is connected to a signal line 603 and the drain is connected to the pixel electrode 607 for 
the gate at the scanning line 601, respectively. At least these each part is formed in the TFT array 
substrate 609 side. And the principal part of the liquid crystal display component 617 as shown in 
drawing 6 (a) in the Hquid crystal layer 615 pinched by the gap of the opposite substrate 613 with which 
the counterelectrode 61 1 which consists of transparence electric conduction film which counters this 
TFT array substrate 609 and is arranged was formed, and the these TFT(s) array substrate 609 and the 
opposite substrate 613 is constituted. And as shown in drawing 6 (b), the scan driver circuit 619, the 
signal driver circuit 621, and the driver voltage generating circuit 623 are connected. At this example, 
the scan driver circuit 619 and the signal driver circuit 621, and the driver voltage generating circuit 623 
are formed by IC of another object. However, these may be made in one IC. 

[0076] An active matrix liquid crystal display device is the auxiliary capacity Cs for generally assisting 
the liquid crystal capacity CLC, since predetermined period maintenance is carried out and a charge is 
driven on a drive principle target at the liquid crystal capacity CLC. It has the auxiliary electrode which 
wires them. However, in drawing 6 , a thin auxiliary capacity and the thin auxiliary electrode of relation 
are directly abbreviated to the important section of this invention in consideration of compaction of 
explanation. The active-matrix mold liquid crystal display component using the TN hquid crystal as a 
liquid crystal display component 617 is used, this liquid crystal display component 617 - a part of 
drawing 6 (a) - as shown in an abbreviation sectional view, it is the structure which enclosed and 
pinched the liquid crystal layer 615 to the TFT array substrate 609 and it between the opposite substrates 
613 by which opposite arrangement was carried out. In the TFT array substrate 609 The 480 scanning 
lines 601 640 signal lines 603 are formed. And it is put together and arranged so that the opposite 
substrate 613 with which the counterelectrode 61 1 which consists of transparence electric conduction 
film was mostly arranged in the whole surface may counter the TFT array substrate 609. The scan driver 
circuit 619 and the signal driver circuit 621 are connected to the scanning line 601 on the TFT array 
substrate 609, and a signal line 603, respectively. The scan driver circuit 619 impresses the scan 
selection electrical potential difference (scan pulse) of the potential more than the threshold of operation 
which makes between the source drains of TFT605 switch-on based on control pulses, such as a timing 
pulse, to the scanning line 601 line sequential. The signal driver circuit 621 is ON state voltage Von and 
OFF-state- voltage VofT which are supplied fi"om the driver voltage generating circuit 623. Popularity is 
won, it is based on the indicative data inputted, and they are ON state voltage Von or OFF-state-voltage 
Voff to each signal line 603. It chooses, respectively and outputs. Moreover, the driver voltage 
generating circuit 623 is connected to a counterelectrode 611, and it is the counterelectrode electrical 
potential difference Vcom. It is impressed. The partial pressure of the supply voltage is carried out by 
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the partial pressure circuit 625 established in the driver voltage generating circuit 623 interior in fact, 
and they are Von, Voff, and Vcom. Each potential is made. Since it will not become if it generally 
drives with alternating voltage and gets used, since degradation will be promoted if direct current 
voltage is impressed, liquid crystal is Von, Voff, and Vcom periodically. Potential is reversed. 
[0077] And as shown in drawing 6 , the operational amplifier 631 which carries out negative feedback to 
a counterelectrode 61 1 through the operational amplifier 631 which detects through the input terminal 
629 prepared in the distortion component of the electrical potential difference of a counterelectrode 61 1 
or the driver voltage generating circuit 623 by which a component is connected with wiring 627 in it by 
becoming blunt, and has **, and negates distortion and **** of the electrical potential difference of a 
counterelectrode 61 1 is used. The operational amplifier 631 which performs this negative feedback 
control carries out negative feedback of the electrical-potential-difference change (that is, distortion 
electrical potential difference of for example, the letter of a spike etc.) which connects with a 
counterelectrode 61 1 and is produced on the electrical potential difference of a covmterelectrode 61 1 to a 
counterelectrode 611. Here, at this example, an operational amplifier 631 is the counterelectrode 
electrical potential difference Vcom to a counterelectrode 61 1. It is made to serve a double purpose also 
as a buffer to impress. 

[0078] Thus, the distortion electrical potential difference can be negated by detecting the distortion 
component by which induction was carried out, compounding with a counterelectrode electrical 
potential difference with an operational amplifier 631, and carrying out negative feedback to a 
counterelectrode 61 1 by building a counterelectrode 61 1 into the negative feedback loop formation 
formed using the operational amplifier 631, even if induction of the distortion is carried out to the 
electrical potential difference of a counterelectrode 61 1. In this way, the cross talk of a display image is 
cancelable. 

[0079] Polarity of a signal-level wave [ liquid crystal display / such / actually ] The H line reversal drive 
method which is made to reverse for every 1 scan selection period, and is driven, polarity of a signal- 
level wave reversed for every signal line ~ making — and - the V line reversal drive method which ** is 
made to reverse to one fi*ame and is driven to it — Or counterelectrode electrical potential difference 
When H common reversal drive method which is made to reverse for every scan and is driven was 
displayed, even if it made it drive with which drive method, distortion was effectively removed from the 
counterelectrode electrical potential difference, and the good display image without a cross talk was able 
to be realized. 

[0080] in addition, the wiring 627 which detects a counterelectrode electrical potential difference in the 
above-mentioned example — a counterelectrode — without limiting only to this, although mostly 
prepared near the center section, even if it prepares in the edge of a counterelectrode 61 1, similarly, the 
negative feedback control of the distortion of a coimterelectrode electrical potential difference can be 
carried out effectively, and it can be negated. 

[0081] (Example of a comparison over the 3rd example) In order to detect a counterelectrode electrical 
potential difference, remove the wiring 627 connected to a counterelectrode 611, and operated the 
operational amplifier 631 as a conventional voltage follower, and it was made to drive on the drive 
conditions same as an active-matrix mold liquid crystal display of the conventional structure as the 3rd 
example, and image display was made to perform in the liquid crystal display of the 3rd example. 
[0082] Consequently, the cross talk which a distortion electrical potential difference occurs in a 
counterelectrode, and stands in a row in a longitudinal direction occurred, and ******** and display 
grace fell [ the heterogeneity of a screen ] remarkably. Especially the polarity of a signal level When it 
drove with the H line reversal drive method and H common reversal drive method which change for 
every 1 scan selection period, the big distortion electrical potential difference occurred in the 
counterelectrode, and the cross talk occurred notably. 

[0083] (Example 4) Drawing in which drawing 7 shows typically the outline of the configuration of the 
liquid crystal display of the 4th example, and drawing 8 are drawings showing the principal part of the 
circuitry. In addition, the same part as the 1st thru/or the 3rd example attached and showed the same 
number. 
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[0084] This liquid crystal display possesses the liquid crystal display component 7, the scan driver 
circuit 9 for driving it, the signal driver circuit 11, the scan electrode voltage detecting element 701 that 
detects the electrical potential difference of the scan electrode 1 prepared in the liquid crystal display 
component 7, and the operational amplifier 703 which carries out negative feedback of the electrical 
potential difference detected by that scan electrode voltage detecting element 701 to the scan electrode 
1. 

[0085] Namely, although the electrical potential difference of the scan electrode 1 was detected from the 
wiring 19 directly connected to the scan electrode 1 in the liquid crystal display of the 1st 
aforementioned example and negative feedback of this was carried out to the scan electrode 1 In the 
liquid crystal display of this 4th example It is characterized by providing the scan electrode voltage 
detecting element 701 arranged so that all the scan electrodes 1 may be countered, bundling up from all 
the scan electrodes 1 by this scan electrode voltage detecting element 701, detecting an electrical 
potential difference, and carrying out negative feedback of that average to the scan electrode 1. 
[0086] As a liquid crystal display component 7, as shown in drawin g 9 , opposite arrangement of the 
scan electrode 1 and signal electrode 3 which consist of transparence electric conduction film like ITO is 
carried out at the shape of a matrix, and the STN mold liquid crystal display component with which the 
liquid crystal constituent 5 was pinched by the gap is used. A screen size is A 4 half size and display 
capacity (pixel number). They are 640x200 dots. The eel gap of this STN mold liquid crystal display 
component 7 is abbreviation. It has the orientation film (illustration abbreviation) which consists of 
polyimide which is 7 micrometers and performed rubbing orientation processing, and a liquid crystal 
molecule within the eel of a Hquid crystal display component It has composition twisted 240 degrees, as 
the liquid crystal layer 5 - the Merck Co. make - ZLI-2293 were used. Moreover, the transparent 
electrode of the scan electrode 1 and a signal electrode 3 is formed from ITO. In order to consider the 
liquid crystal display of this example as monochrome display, the eel for optical phase compensation is 
stuck on this liquid crystal display component, and the white display was obtained at the time of black 
and electrical-potential-difference impression at the time of no electrical-potential-difference 
impressing. 

[0087] In such a liquid crystal display component 7, the scan electrode voltage detecting element 701 of 
an electrode configuration similar to a signal electrode 3 is arranged so that it may counter with the 
trailer of each scan electrode 1, and electric capacity 705 is formed by using as a dielectric liquid crystal 
5 which uses this scan electrode voltage detecting element 701 and the trailer of the scan electrode 1 as 
an electrode, and is pinched among these electrodes. 

[0088] Since the trailer and the scan electrode voltage detecting element 701 of the scan electrode 1 are 
used as an electrode and electric capacity 705 is constituted by using the inter-electrode liquid crystal 5 
as a dielectric so that clearly also from drawing 8 , the liquid crystal display component 7 of this 
example can be obtained only by performing very simple modification to the structure of the 
conventional liquid crystal display component. In case patterning formation of the signal electrode 3 is 
carried out by the photolithography method from transparence electric conduction film like ITO, the 
pattern is only changed and, specifically, the above Hquid crystal display components 7 can be formed 
with formation of a signal electrode 3. 

[0089] The principal part consists of a shift register 707 and a switching circuit 709, and, as for the scan 
driver circuit 9, the principal part consists of a shift register 711, data latch 713, and a switching circuit 
715, as for the signal driver circuit 11. 

[0090] Electrical-potential-difference change of the distortion electrical potential difference generated 
on scan the non-choosing electrical potential difference of the scan electrode 1 is put in block by 
capacity coupling of the aforementioned electric capacity 705, and it detects by the scan electrode 
voltage detecting element 701. And wiring 717 is arranged so that the electrical potential difference 
detected by the scan electrode voltage detecting element 701 may be sent to the input terminal 17 of the 
scan driver circuit 9. 

[0091] The detection electrical potential difference received with the aforementioned input terminal 17 
is inputted into the operational amplifier 703 which outputs scan a non-choosing electrical potential 
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difference (Vcom) through the buffer 721 which consists of an operational amplifier in the driver 
voltage generating circuit 719 as shown in drawing 10 , is compounded with this operational amplifier 
703 with the aforementioned scan non-choosing electrical potential difference (Vcom), and negative 
feedback is carried out to the scan electrode 1. That is, an operational amplifier 703 is made to serve a 
double purpose also as an operational amplifier which constitutes a negative feedback loop formation 
while being used as a buffer which outputs scan a non-choosing electrical potential difference (Vcom). 
[0092] Thus, a negative feedback loop formation by which negative feedback of the electrical potential 
difference detected by the scan electrode voltage detecting element 701 is carried out to the scan 
electrode 1 through an operational amplifier 703 fi-om the scan electrode 1 is formed. And since the 
electrical potential difference of all the scan electrodes 1 is put in block by the scan electrode voltage 
detecting element, and is detected and negative feedback of this detected electrical potential difference is 
carried out to the scan electrode 1, the scan electrode 1 installed successively can negate such electrical- 
potential-difference change, even if electrical-potential-difference change of distortion etc. occurs in 
scan electrode voltage in response to induction, disturbance, etc, from a signal electrode 3. In this way, 
generating of the cross talk of a display image can be inhibited. 

[0093] in addition, in the driver voltage generating circuit 719 as shown in drawing 10 The partial 
pressure circuit 723 using the same electric resistance (Rl) 303 and 305 (R2) as the 1st example, That 
principal part consists of a buffer 307 at the time of outputting each potential made by this partial 
pressure circuit as each driver voltage (+Vx, +Vy, -Vx, -Vy, and Vcom), and an operational amplifier 
703 made to serve a double purpose also as such a buffer. 

[0094] Wave-like liquid crystal driver voltage as shows the liquid crystal display concerning above this 
inventions to aforementioned drawing 4 is used, and it is a duty ratio. 1/200, bias ratio It was made to 
display by having made it drive with 1/13 and the frame frequency of 80Hz, and the display grace was 
verified visually. 

[0095] First, it is length near the middle of the screen after making a full screen a white display. The 
banding pattern of white and black is displayed on the field of 100 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 300 dots, 
the uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although 
the kanji and the alphabet were displayed continuously, the uniform display which generating of the 
distortion electrical potential difference in a scan electrode is controlled, and does not have a cross talk 
was maintainable. 

[0096] (Example of a comparison over the 4th example) The wiring 717 of the scan electrode voltage 
detecting element 701 was removed from the liquid crystal display of the 4th example. In this way, it 
was made to display it on the liquid crystal display which was made to suspend the function of a 
negative feedback loop formation, and was considered as the same fiinction as the conventional liquid 
crystal display as the above-mentioned example on the same drive conditions. First, it is length near the 
middle of the screen after making a fiill screen a white display. The banding pattem of white and black 
is displayed on the field of 100 dot x 10 dots wide, and it is the number of dots beside this field 
succeedingly. Although it was made to increase gradually to 300 dots Length A cross talk darker than a 
perimeter occurs in the lengthwise direction fi*om the hit which displayed the banding pattem of white 
and black on the field of 100 dot x 10 dots wide. The cross talk of the aforementioned lengthwise 
direction occurred much more notably, and display grace fell remarkably as the number of dots beside a 
viewing area was increased. Moreover, although the kanji and the alphabet were displayed continuously, 
the remarkable cross talk which stands in a row in length and a longitudinal direction also in this case 
occurred, the heterogeneity of a screen was conspicuous, and display grace fell remarkably. 
[0097] (Example 5) It had set to the liquid crystal display of the 4th example, and the liquid crystal 
display component 7 was changed into the liquid crystal display component 1 101 of the top view of 
drawing 1 1 (a), and drawing 1 1 (b) which is structure as shown in an abbreviation sectional view a part. 
This liquid crystal display component 1101 is characterized by providing the resistance element 1 103 
which has specific electric resistance instead of the electric capacity 705 formed of the scan electrode 
voltage detecting element 701, the scan electrode 1, and the liquid crystal layer 5 of a case of the 4th 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/5/2006 



. JP,06-180564,A [DETAILED DESCRIPTION] 



Page 18 of 33 



example as a means to detect electrical potential differences other than volt input edge 13 of each scan 
electrode 1 . In addition, the same sign is attached and shown in the same part as the 1st thru/or the 4th 
example. 

[0098] A resistance element 1 103 is connected to each scan electrode 1, and the electrical potential 
difference of the scan electrode 1 is detected by the scan electrode voltage detecting element 701 
through this resistance element 1 103. At this time, the end of each resistance element 1 103 is connected 
to every one in the scan electrode 1 , respectively, and the other end is connected common to the scan 
electrode voltage detecting element 701 (to package). 

[0099] Between each scan electrode 1 and the scan electrode voltage detecting element 701, a resistance 
element 1 103 prints a resistor and is formed as thickness resistance. An electric resistance value this 
resistance element 1 103 by setting up suitably thickness, resistor width of face, and die length It is 
formed so that it may be set to 1 M omega. The scan electrode voltage detecting element 701 detects an 
electrical potential difference from each scan electrode 1 through this resistance element 1 103. And the 
electrical potential difference which this scan electrode voltage detecting element 701 detected is 
inputted into the operational amplifier 703 which outputs scan a non-choosing electrical potential 
difference (Vcom) through the buffer 721 shown in the wiring 717 to which this scan electrode voltage 
detecting element 701 is connected, an input terminal 17, and drawing 10 , and negative feedback is 
carried out to the scan electrode 1 from this operational amplifier 703. 

[0100] Also in the liquid crystal display of the 5th example of such structure like the liquid crystal 
display of the 4th aforementioned example Since the negative feedback control of the scan electrode is 
carried out by the electrical potential difference on which it was collectively detected by the electrical 
potential difference of all the scan electrodes 1 through the scan electrode voltage detecting element, and 
the parenthesis was detected Even if the electrical potential difference of the scan electrode 1 installed 
successively produces electrical-potential-difference change of distortion etc. in response to the 
induction and disturbance from a signal electrode 3, electrical-potential-difference change of such 
distortion etc. is negated. Thus, electrical-potential-difference change of the distortion electrical 
potential difference of the scan electrode 1 etc. can be canceled, consequently the cross talk of a display 
image can be inliibited. 

[0101] The wave-like liquid crystal driver voltage which a scan pulse and a signal level as show the 
liquid crystal display concerning above this inventions to aforementioned drawing 4 invert is used, and 
it is a duty ratio. 1/200, bias ratio It was made to display by having made it drive on 1/13 and drive 
conditions with a frame frequency of 80Hz, and the display grace was verified visually. 
[0102] First, it is length near the middle of the screen after making a full screen a white display. The 
banding pattern of white and black is displayed on the field of 100 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 300 dots, 
the uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although 
the kanji and the alphabet were displayed continuously, the uniform display which generating of the 
distortion electrical potential difference in a scan electrode is controlled, and does not have a cross talk 
was maintainable. 

[0103] (Example 6) Although the resistance element 1 103 was formed as thick-fihn resistance by the 
above print processes in the liquid crystal display of the 5th above-mentioned example, a resistance 
element is not formed by thick-film resistance of such an another object, but pattern NINGU of some 
scan electrodes 1 with which ** also consists of transparence electric conduction film is carried out, and 
you may make it form it in a configuration which serves as predetermined resistance. The example is 
shown in drawing 12 . In addition, the same number is attached and shown in the same part as drawing 
11. 

[0104] Width of face is abbreviation about the edge of the scan electrode 1. Die length carries out 
patteming to 50mm by 2 micrometers, and it is abbreviation about the electric resistance value of this 
narrow-width part 1201. It was referred to as 500kohm. And this narrow-width part 1201 was used as 
electric resistance instead of the aforementioned resistance element 1 103. 

[0105] The liquid crystal display of the 6th example using the liquid crystal display component 1203 
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which makes such a narrow-width part 1201 electric resistance, and possesses it in the teraiination side 
of the scan electrode 1 was made to drive on the same drive conditions as the case of the 5th example. It 
is length near the middle of the screen after making a full screen a white display. The banding pattern of 
white and black is displayed on the field of 100 dot x 10 dots wide, and it is the number of dots beside 
this field succeedingly. It was made to increase gradually to 300 dots. Consequently, the uniform display 
whose cross talk cannot be found in any case was maintainable. Moreover, although the kanji and the 
alphabet were displayed continuously, generating of the distortion electrical potential difference in the 
scan electrode 1 is controlled, and the uniform display without a cross talk was able to be maintained. 
[0106] (Example 7) The liquid crystal display of this 7th example is like a TFT component. It is like 3 
terminal component or an MIM (metal-insulator-metal) component. The technique of a negative 
feedback control as shown in each above-mentioned example is applied to the scanning line of the liquid 
crystal display of the active-matrix mold using 2 terminal component, distortion of the voltage 
waveform of that scanning line is canceled, and a cross talk is stopped. 

[0107] The outline of the configuration of the liquid crystal display of this example is typically shown in 
drawin g 13 . Moreover, the structure of the liquid crystal display component used for the liquid crystal 
display of this example at drawing 14 is shown. 

[0108] it sets to this liquid crystal display - the 480 scanning lines 1301 The 640 signal line 1303 is 
arranged in the shape of a matrix, the TFT component 1307 connected to each intersection of that 
scanning line 1301 and signal line 1303 at the pixel electrode 1305 and this is arranged, and the TFT 
array substrate 1309 is formed. And it counters with this TFT array substrate 1309, and is arranged, and 
the opposite substrate 1313 with which the counterelectrode 1311 which is from the transparence 
electric conduction film on the field side which counters was formed is arranged, the liquid crystal layer 
5 is pinched by the gap of these TFT(s) array substrate 1309 and the opposite substrate 1313, and the 
liquid crystal display component 1317 is formed in it. And it has the scan driver circuit 1319 for 
impressing a scan electrical potential difference to each scanning line 1301, the signal driver circuit 
1321 which impresses a signal level to each signal line 1303, and the liquid crystal driver voltage 
generating circuit 1323 which supplies liquid crystal driver voltage to the signal driver circuit 1321 and 
a counterelectrode (illustration abbreviation), respectively. In addition, in drawing 13 , the 
counterelectrode is omitted for compaction of explanation. 

[0109] As a liquid crystal display component 1317, the liquid crystal display component of TN mold is 
used. Display capacity of this liquid crystal display component 1317 (pixel number) They are 640x480 
dots. The eel gap of this TN type of liquid crystal display component 1317 is abbreviation. It is 5 
micrometers and has the composition that had the orientation film (illustration abbreviation) which 
consists of polyimide which performed rubbing orientation processing, and 90 degrees of liquid crystal 
molecules were twisted between the TFT array substrate 1309 and its opposite substrate 1313. 
[0110] The signal driver circuit 1321 outputs an ON-state-voltage wave, an OFF-state- voltage wave, or 
the wave of such middle potentials to each signal line 1303 based on the indicative data (DATA) 
inputted from the drive data generating circuit 1325. The scan driver circuit 1319 is the gate potential 
Voff which pressures supply voltage partially and makes TFT 1307 an OFF state. The principal part 
consists of a partial pressure circuit 1327 which generates the gate potential Von made into an ON state, 
an operational amplifier 1329 as an output buffer of the aforementioned potential, and the switch section 
1331 for outputting a scan electrical potential difference to the scanning line 1301 alternatively in 
response to scan data. And the scanning-line electrical-potential-difference detecting element 1333 
which detects electrical potential differences other than the volt input edge of the scanning line 1301 of 
the liquid crystal display of such a configuration is formed. Electric capacity 1335 is formed in equal 
circuit of this scanning-Hne electrical-potential-difference detecting element 1333, scanning line 1301, 
and liquid crystal layer 5. It is Si02 right above [ of the scanning line 1301 as this example shows to 
drawing 14 (b) as this electric capacity 1335 and indicated to be the thing of the configuration using the 
liquid crystal layer 5 as a dielectric to drawing 14 (c) ]. The thing of the structiu-e which formed the thin 
film 1335 as a dielectric layer, and formed the electrode-like scanning-line electrical-potential-difference 
detecting element 1333 on this was prepared. 
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[01 1 1] The scan driver circuit 1319 has inputted into the operational amplifier 1328 the electrical 
potential difference received with the input terminal 1337 through a buffer 1339. And it connects with 
an input terminal 1337 and negative feedback of the electrical potential difference detected by the 
scanning-line electrical-potential-difference detecting element 1333 is carried out to the scanning line 
1301 with an operational amplifier 1328. 

[01 12] In this way, even if electrical-potential-difference change of distortion etc. tends to occur 
according to disturbance, such as a signal level, etc., the electrical potential difference of the scanning 
line 1301 detects the electrical-potential-difference change, carries out negative feedback to the scanning 
line 1301, and it operates so that the electrical-potential-difference change may be negated. Thereby, the 
cross talk of a display image is cancelable. 

[01 13] Thus, the liquid crystal display which included a part of scanning line [ at least ] 1301 in the 
negative feedback loop formation Polarity of a signal level The H line reversal drive method which is 
made to reverse the polarity of a signal level for every 1 scan selection period, and is driven. Polarity of 
a signal level The V line reversal drive method which is made to reverse for every signal line, and is 
made to reverse for every frame, and is driven, Or electrical potential difference of a coimterelectrode 
No matter it made it drive by what drive methods, such as H common reversal drive method which is 
made to reverse for every 1 scan selection period, and is driven, the distortion electrical potential 
difference of a scan electrode was able to be removed effectively, and the good display without a cross 
talk was able to be realized. 

[0114] (Example 8) In liquid crystal displays, such as the 4th example as stated above, although the scan 
electrode 1 is formed firom transparence electric conduction fihn like ITO, the transparence electric 
conduction film has comparatively high electric resistance as a conductive ingredient. Therefore, since it 
becomes a different thing fi-om the electrical potential difference of electric supply one end of the scan 
electrode 1, and the electrical potential difference by the side of termination with such electric 
resistance, it becomes the thing leading to a cross talk from which the method of generating electrical- 
potential-difference change, such as a distortion electrical potential difference of ttie letter of a spike, 
also differed, for example. 

[01 15] Then, in order to detect still more correctly electrical-potential-difference change produced in 
such a scan electrode and to perform a negative feedback control, the liquid crystal display component 
as shown in drawing 15 as a liquid crystal display component in this example was used. 
[0116] That is, an electric supply one end [ of the scan electrode 1 ], and termination side, the liquid 
crystal display component used in the liquid crystal display of this 8th example is the ahnost same 
electrode configuration (stick-shape) as a signal electrode 3 so that each may be countered with the scan 
electrode 1 through the liquid crystal layer 5. Two scan electrode voltage detecting elements 1501 and 
1503 are formed. Thereby in both by the side of electric supply one end of each scan electrode 1, and 
termination, the electrostatic capacity which uses the liquid crystal layer 5 as a dielectric, respectively is 
formed, and - Two scan electrode voltage detecting elements 1501 and 1503 are connected to the 
operation amplifier 703 through the same input terminal 17 as the 4th aforementioned example etc., 
wiring 717, and a buffer 721, and the negative feedback loop formation is formed. 
[0117] And the liquid crystal display of this 8th example is the above. Parts other than two scan 
electrode voltage detecting elements 1501 and 1503 and the part relevant to this are the same structures 
as the liquid crystal display of the 4th example. 

[0118] When the liquid crystal display of such 8th example was made to drive on the same conditions as 
the 4th example and various test patterns were displayed, it was checked that a good display is realizable 
for homogeneity over the whole screen where no cross talk is in any case. 

[01 19] Thus, one scan electrode voltage detecting elements 1501 and 1503 are arranged in each each an 
electric supply one end [ of the scan electrode 1 ], and termination side. By constituting the negative 
feedback loop formation fi-om electric supply one end to electric supply one end, and the negative 
feedback loop formation fi-om a termination side to electric supply one end, detecting the scan electrode 
voltage in electric supply one end of the scan electrode 1, and the scan electrode voltage by the side of 
termination, and taking these arithmetical means It can become detectable [ still more exact scan 
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electrode voltage ] over the whole display screen, the electrical-potential-difference change with an 
inconvenient distortion electrical potential difference etc. can be negated, a cross talk can be controlled 
still more effectively, and a good display can be realized. 

[0120] Moreover, it cannot be overemphasized that two or more more scan electrode voltage detecting 
elements are prepared, and you may make it detect the electrical potential difference of further two or 
more parts. 

[0121] (Example 9) Drawing 16 is drawing showing the configuration of the 9th Uquid crystal display 
typically. In addition, the same number shows the same part as an example as stated above. In the liquid 
crystal display of this 9th example, it is characterized by it not only performing a negative feedback 
control, but performing a negative feedback control also to the scan electrode voltage at the time of scan 
selection (the so-called scan pulse), and negating voltage variation like that distortion electrical potential 
difference to the scan electrode voltage at the time of scan un-choosing. 

[0122] Namely, it sets in each above-mentioned examples including the 4th example. Although the 
electrical potential difference detected from the scan electrode voltage detecting element 701 only to the 
operational ampUfier 703 used as a buffer which outputs scan a non-choosing electrical potential 
difference (Vcom) was inputted and negative feedback of the detection electrical potential difference 
was carried out only to the scan non-choosing electrical potential difference (Vcom) In the liquid crystal 
display of this 9th example Only as opposed to the operational amplifier 703 used as a buffer which 
outputs scan the non-choosing electrical potential difference of the driver voltage generating circuit 719 
interior (Vcom) as shown in drawing 17 the electrical potential difference detected from the scan 
electrode voltage detecting element 701 also to the operational amplifiers 1601 and 1603 used as a 
buffer which outputs a scan pulse (+Vy and -Vy) - inputting - a scan pulse (it V(ies) + -) - By 
performing a negative feedback control also to Vy, it is characterized by also negating electrical- 
potential-difference change like the distortion electrical potential difference produced to a scan pulse, 
and inhibiting the cross talk of a display image still more effectively. And structure of other parts is 
made into the almost same thing as the 4th above-mentioned example etc. 

[0123] Here, each operational amplifiers 703, 1601, and 1603 are connected through the capacitor 1605 
to the partial pressure circuit 723. Thus, it has connected through a capacitor 1605 for making it such 
direct current voltage not short-circuit, as make it flow only through alternating current electrical- 
potential-difference variable components, such as a distortion electrical potential difference, by capacity 
coupling of a capacitor 1605, it is made to output to the switch section 709 of the next step from each 
operational amplifiers 703, 1601, and 1603 and it becomes open to the direct current voltage (Vy, Vy, 
and Vcom) inputted from the partial pressure circuit 723. 

[0124] About the Uquid crystal display of such 9th example, it is a duty ratio. 1/200, bias ratio It 
displayed by having driven with 1/13 and frame frequency 80 [Hz], and the display grace was verified 
visually. First, it is length near the middle of the screen after making a fiill screen a white display. The 
banding pattern of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 500 dots, 
the uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although 
the kanji and the alphabet were displayed continuously, the uniform display which controls effectively 
generating of the distortion electrical potential difference in a scan electrode, and does not have a cross 
talk was maintainable. 

[0125] In addition, it is at this example. As [ described / although the scan electrode voltage detecting 
element 701 of one electrode configuration was used / as a scan electrode voltage detecting element 
701 / the 8th above-mentioned example ] Two scan electrode voltage detectmg elements 1501 and 1503 
may be used, thus - By using two scan electrode voltage detecting elements 1501 and 1503, it can 
become detectable [ still more exact scan electrode voltage ] over the whole display screen, the 
electrical-potential-difference change with an inconvenient distortion electrical potential difference etc. 
can be negated, a cross talk can be controlled still more effectively, and a good display can be realized. 
[0126] Moreover, the technique negated by carrying out the negative feedback control also of the 
electrical-potential-difference change produced to the scan pulse shown in this 9th example can also 
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apply TFT to the scanning line of the active-matrix mold liquid crystal display used as a switching 
element. 

[0127] (Example of a comparison over the 9th example) The wiring 717 of the scan electrode voltage 
detecting element 701 was removed from the liquid crystal display of the 9th example. In this way, it 
was made to display it on the liquid crystal display which was made to suspend the function of a 
negative feedback loop formation, and was considered as the same function as the conventional liquid 
crystal display as the above-mentioned example on the same drive conditions. First, length When the 
white ground was made to display the banding pattem of a white line and the linea nigra on the field of 
150 dot X 10 dots wide, display unevenness (vertical cross talk) blacker than a perimeter and the black 
display unevenness (horizontal cross talk) slightly whiter than surrounding white or in the longitudinal 
direction of the aforementioned white line and the linea nigra occurred in the lengthwise direction of this 
field, and display grace fell to it. It is the number of dots beside this field succeedingly. When it was 
made to increase gradually to 500 dots, the thickness of the cross talk part of a display increased every 
direction, and the heterogeneity of a screen became much more remarkable. Moreover, when the kanji 
and the alphabet were displayed continuously, the cross talk occurred similarly and display grace fell. 
[0128] (Example 10) While the liquid crystal display of this 10th example negates the waveform 
distortion of an electrical potential difference at the time of scan un-choosing by performing a negative 
feedback control to scan a non-choosing electrical potential difference, it is characterized by stopping 
the waveform distortion of a scan pulse by making it the wave which dulled the start wave and falling 
wave of a scan selection electrical potential difference, i.e., a scan pulse, in the shape of a sine wave. 
[0129] That is, by adding the sine-like wave generating section to the driver voltage generating circuit 
719 explained in the 4th above-mentioned example etc., it changed so that it might output by making the 
wave of a scan pulse (+Vy and -Vy) into the shape of a sine wave. And other parts were made into the 
almost same structure as the liquid crystal display stated in the 4th above-mentioned example etc. 
[0130] As the sine-like wave generating section 1801 is shown in drawing 18 , the principal part consists 
of D/A converter 1803, ROM1805, and an address counter timing circuit 1807. 

[0131] Synchronizing with LP signal, the address counter timing circuit 1807 starts a count in response 
to CP signal, and reads the data point of the shape of a sine wave which ROM 1805 was made to 
memorize beforehand. And based on the data point of the shape of this sine wave, D/A converter 1803 
generates the wave of the shape of an actual sine wave, and outputs to an operational amplifier 1601 
through a buffer 1809 and a capacitor 1811. Thus, the sine wave acquired, LP signal, and CP signal are 
shown in drawing 19 (a), (b), and (c), respectively. 

[0132] In the liquid crystal display of this 10th example, the wave of a scan pulse (+Vy, -Vy) becomes 
sine wave-Uke, as shown in drawing 20 (a), and it is a voltage waveform with very little effect of a 
higher harmonic. Thus, by dulling the start of a scan pulse, and a falling wave in the shape of a sine 
wave, it becomes that in which distortion of the voltage waveform produced in response to the induction 
fi-om the signal level of a signal electrode 3 etc. at the time of selection of the scan electrode 1 etc. is not 
conspicuous, and the effect on image display can fiilly be suppressed. In addition, the amplitude of a 
sinusoidal form is beforehand set up so that the actual value of the scan pulse at this time may become 
what does not have trouble in a liquid crystal drive, and it cannot be overemphasized that it is required 
to make ROM 1805 memorize as a data point of the shape of a sine wave for forming such a sinusoidal 
form. 

[0133] Since distortion of the voltage waveform is negated by on the other hand performing a negative 
feedback control to scan a non-choosing electrical potential difference like liquid crystal displays, such 
as the 4th above-mentioned example and the 7th example, about the distortion electrical potential 
difference at the time of scan un-choosing [ of the scan electrode 1 ], it cannot be overemphasized that 
distortion of scan the non-choosing electrical potential difference of the scan electrode 1 is also 
canceled. 

[0134] As [ described / in addition, / the liquid crystal display of this 10th example / the 8th example ] It 
cannot be overemphasized that **** for scan electrode voltage detecting elements is also good in two 
scan electrode voltage detecting elements 1501 and 1503 or those [ two or more more ]. 
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[0135] It was made to display by having made it drive by the driver voltage wave as shows the liquid 
crystal display of such 10th example to drawing 20 of duty ratios 1/200, the bias ratios 1/13, and frame 
frequency 80 [Hz], and the display grace was verified visually. A full screen is once considered as a 
white display, and it is length to a screen center section first. When the banding pattern of white and 
black was displayed on the field of 150 dot x 10 dots wide, it became the uniform display without a 
cross talk. It is the number of dots of the longitudinal direction of this field succeedingly. Although it 
was made to increase gradually to 500 dots, it did not generate but display unevenness was able to 
maintain the good display. Moreover, when the kanji and the alphabet were displayed continuously, it 
was checked that the good display without a cross talk is realizable. 

[0136] (Example 1 1) While the liquid crystal display of this 1 1th example negates the waveform 
distortion of an electrical potential difference at the time of scan un-choosing by performing a negative 
feedback control to scan a non-choosing electrical potential difference, it is characterized by stopping 
the waveform distortion of a scan pulse by making it the wave which dulled the start wave and falling 
wave of a scan selection electrical potential difference, i.e., a scan pulse. 

[0137] That is, by becoming blunt in the driver voUage generating circuit 719 explained in the 4th 
above-mentioned example etc., and adding the ****** generating section, it changed so that the wave of 
a scan pulse (+Vy and -Vy) might be dulled and it might output. And other parts were made into the 
almost same structure as the liquid crystal display stated in the 4th above-mentioned example etc. 
[0138] It becomes blunt, and as the ****** generating section 2101 is shown in drawing 21 , the 
principal part consists of a switching circuit 2103, a resistance element 2105, electrostatic capacity 2107, 
and a switch control circuit 2109. As an electrical potential difference impressed to the scan electrode 1, 
the switching circuit 2103 is constituted so that a scan pulse (scan selection electrical potential 
difference), and scan a non-choosing electrical potential difference may be changed with an analog 
switch. The change of this analog switch is controlled by the switch control signal Ssw which the switch 
control circuit 2109 sends out based on the latch pulse LP. This LP and Ssw are shown in drawing 22 (a) 
and (b), respectively. The duty ratio of the switch control signal Ssw was adjusted corresponding to the 
time constant CR of electrostatic capacity 2107 and a resistance element 2105, and the wave as shown in 
drav^ing 22 (c) and (d) has been acquired. In the case of the equipment of this example, the time constant 
estimated from the electrostatic capacity CLC of the liquid crystal cell of a liquid crystal display 
component and the electric resistance R of a scan driver and a scan electrode is abbreviation. The start of 
the voltage waveform impressed to the scan electrode since it is 1 [mus], and the time constant of falling 
are abbreviation. The value of the electrostatic capacity of electrostatic capacity 2107 and the value of 
the electric resistance of a resistance element 2105 were set up so that it might be set to 1 [mus]. 
[0139] In the liquid crystal display of this 1 1th example, scan pulse shape tums into a wave which 
dulled a standup and falling, as shown in drawing 23 (a), and it is a voltage waveform with very little 
effect by the higher harmonic. Thus, by dulling the start of a scan pulse, and a falling wave, it shall not 
be conspicuous in the higher harmonic distortion electrical potential difference produced to a scan pulse 
because the scan electrode 1 receives induction by the signal level, and the effect on image display can 
fully be suppressed. In addition, it cannot be overemphasized that the amplitude of a scan pulse voltage 
is set up so that the actual value of an electrical potential difference may become what does not have 
trouble in a liquid crystal drive at the time of selection of the scan electrical potential difference at this 
time. 

[0140] Since distortion of the voltage waveform is negated by on the other hand performing [ about 
distortion of the voltage waveform at the time of scan un-choosing / of the scan electrode 1 ] a negative 
feedback control to an electrical potential difference at the time of scan un-choosing like liquid crystal 
displays, such as the 4th example and the 7th example, it cannot be overemphasized that distortion of the 
voltage waveform at the time of un-choosing [ of the scan electrode 1 ] can be canceled, and the effect 
on image display can frilly be suppressed. 

[0141] As [ described / in addition, / the liquid crystal display of this 10th example / the 8th example ] It 
cannot be overemphasized that **** for scan electrode voltage detecting elements is also good in two 
scan electrode voltage detecting elements 1501 and 1503 or those [ two or more more ]. 
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[0142] Moreover, it becomes blunt and you may make it use the sine-like wave generating section 1801 
as the ****** generating section by becoming blunt instead of a sine wave-like data point, and changing 
into ************ the data point which ROM1805 which it became blunt and was used in the 10th 
example as the ****** generating section is made to memorize. 

[0143] It was made to display by having driven the liquid crystal display of such 1 1th example with duty 

ratios 1/200, the bias ratios 1/13, and frame frequency 80 [Hz], and the display grace was verified 
visually. A full screen is once considered as a white display, and it is lengtii to a screen center section 
first. When the banding pattern of white and black was displayed on the field of 150 dot x 10 dots wide, 
it became the uniform display without a cross talk. It is the number of dots of the longitudinal direction 
of this field succeedingly. Although it was made to increase gradually to 500 dots, it did not generate but 
display unevenness was able to maintain the good display. Moreover, when the kanji and the alphabet 
were displayed continuously, it was checked that the good display without a cross talk is realizable. 
[0144] (Example of a comparison over the 1 1th example) Time constant which estimates the time 
constant for dulling the voltage waveform of a scan pulse in the 1 1th example from the aforementioned 
electrostatic capacity CLC and the aforementioned electric resistance R of a liquid crystal display 
component It became blunt and the value of the electrostatic capacity of the electrostatic capacity 2107 
of the ****** generating section 2101 and the value of the electric resistance of a resistance element 
2105 were changed so that it might become smaller than 1 [mus]. Specifically at this example of a 
comparison, it is a time constant. It was made 0.5 [mus]. Thus, the same display as the 1 1th example 
was made to perform, and the display grace was verified visually. A full screen is once considered as a 
white display, and it is length to a screen center section first. When the banding pattern of white and 
black was displayed on the field of 150 dot x 10 dots wide, it was the uniform display without a cross 
talk. It is the number of dots of the longitudinal direction of this field succeedingly. When it was made 
to increase gradually to 500 dots, display unevenness blacker than a perimeter and white display 
unevenness were observed by the longitudinal direction of the field on which the banding pattern was 
displayed from the hit exceeding 400 dots, and display grace fell to it. 

[0145] (Example 12) As a driver voltage wave for driving a liquid crystal display, a wave as generally 
shown in drawing 24 is also used. That is, the wave of tlie electrical potential difference impressed to the 
scan electrode 1 as shown in drawing 24 (a) is an electrical potential difference VI as a scan pulse in a 
scan selection period to electrical-potential-difference VOY and electrical-potential-difference V5Y at 
the time of the polarity reversals, and a scan non-selection period. And electrical potential difference V4 
at the time of the polarity reversals It becomes. Moreover, it sets at one frame period and the wave of the 
electrical potential difference impressed to the signal electrode 3 as shown in drawing 24 (b) is an 
electrical potential difference V4. It considers as a core and is an electrical potential difference V3. Or 
electrical potential difference V5 It takes. Moreover, at the time of the polarity reversals, it is an 
electrical potential difference VI. It considers as a core and is an electrical potential difference VO. Or 
electrical potential difference V2 It takes. And these electrical potential differences are impressed to a 
scan electrode and a signal electrode, respectively, and a liquid crystal appHed- voltage wave tums into a 
wave inverted for every frame as shown in drawing 24 (c). In the liquid crystal display which performs 
actually high definition image display, such a driver voltage wave is used in many cases. 
[0146] So, in this 12th example, it is characterized by inhibiting electrical-potential-difference change of 
a distortion electrical potential difference or others generated in the liquid crystal display which used the 
above driver voltage waves by the negative feedback control. Next, the detail is explained. In addition, 
the same part as liquid crystal displays, such as the 4th example as stated above, attaches and shows the 
same number. 

[0147] As shown in drawing 25 , the scan driver circuit 9 Scan electrode 1 About the scan data for 
choosing one at a time as line sequential, it is a scan electrode. The shift register 707 which it transmits 
one [ at a time ] one by one, scan data - the scan pulse at the time of scan selection (VOY, V5Y), or the 
electrical potential difference at the time of scan un-choosing (VI -) V4 the switch section 709 to 
choose — having — output of this scan driver FP (frame pulse) which determines one frame ~ and — It is 
controlled by LP (latch pulse) which determines one scan time. And since liquid crystal must be driven 
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with alternating voltage in order to avoid degradation resulting from impression of a direct-current- 
voltage component, the function for reversing a polarity a fixed period is added to these switch sections 
709, and it is controlled by FR (polarity reversals) signal as shown in drawing 26 (b) given from the 
drive data generating section 2501. 

[0148] The signal driver circuit 1 1 is a signal level (VO, V2, V3, and V5) by the shift register 71 1 which 
transmits the indicative data (DATA) given from the drive data generating section 2501, the data latch 
713 who stores the indicative data, and its indicative data. It has the switch section 715 to choose. This 
signal driver circuit 1 1 is controlled in response to CP (clock pulse), LP (latch pulse), FR (polarity- 
reversals signal), and DATA (display image data) which are outputted from the drive data generating 
section 2501. 

[0149] And as for such a scan driver circuit 9 and the signal driver circuit 1 1, driver voltage is supplied 
from the driver voltage generating circuit 719. 

[0150] This driver voltage generating circuit 719 makes an electrical potential difference (VO, VI, V2, 
V3, V4, V5, VOY, V5Y) required since a liquid crystal display component is driven in response to the 
supply vohage supplied from a liquid crystal driver voltage power source (illustration abbreviation). As 
shown in drawing 26 (a), in this example, the driver voltage of different potential which was made to 
carry out the partial pressure of the inputted supply voltage, and obtained it with electric resistance (R3) 
2601 and 2603 (R4) is outputted respectively through the buffer using operational amplifiers 2605, 
2607, 2609, 261 1, 2613, and 2615. The scan driver circuit 9 passes through VOY, VI, V4, and V5Y 
switch section 709 among the aforementioned electrical potential differences, and it is VO, V2, V3, and 
V5. The switch section 715 of the signal driver circuit 1 1 is supplied, respectively. 
[0151] the switch section 709 of the scan driver circuit 9 — the scan data from the drive data generating 
section 2501 — winning popularity - scan electrode Yl from — Y200 up to — every one potential of 
each output voltage is chosen from VOY, VI, V4, and V5Y. That is, in the switch section 709, if the 
contents of the inputted scan data are scan select data, VOY (this scan pulse is electrical-potential- 
difference V5Y at the time of polarity reversals because of an alternating current drive) will be chosen 
as a scan pulse, if the contents of scan data are scan non-select data, the scan non-choosing electrical 
potential difference V4 (time of polarity reversals electrical potential difference VI since it is alternating 
current drive) will be chosen, and it sends out to each scan electrode. In this way, the scan electrode 
voltage wave by the general electrical-potential-difference equalizing method as shown, for example in 
drawing 24 (a) is acquired. 

[0152] the display-image data given from the drive data generating section 2501 in the signal driver 
circuit 1 1 — being based ~ XI from - X640 up to ~ the electrical potential difference which 640 signal 
electrodes 3 should boil, respectively and should be impressed — VO, V2, V3, and V5 It chooses one 
from inside at a time, and is impressed by each signal electrode 3. 

[0153] namely, - if display-image data (DATA) are inputted into a shift register 71 1 — the interior of 
the shift register 711 - a clock pulse (CP) ~ being based - output XI from - X640 up to - a sequential 
transfer is carried out as serial data, and inside the data latch 713, the display-image data (DATA) 
serially transmitted with the aforementioned shift register 71 1 were installed successively in the shape of 
an array every 640 data latch components - LP (latch pulse) - being based - output XI from - X640 
up to — It accumulates as 640 parallel data, respectively. And based on the parallel data stored in the 
aforementioned data latch 713 in the switch section 715, for each of the data of every, if it is selection 
(ON) data, it is an electrical potential difference V5 (for an alternating current drive) as a selection 
electrical potential difference, the time of polarity reversals - an electrical potential difference VO ~ 
moreover, if it is data non-choosing (off), the non-choosing electrical potential difference V3 (the time 
of polarity reversals for an alternating current drive electrical potential difference V2) will be chosen, 
respectively, and it sends out to the signal electrode 3 which corresponds respectively. In this way, the 
signal-level wave by the general electrical-potential-difference equalizing method as shown, for example 
in drawing 24 (b) is acquired. 

[0154] thus, the scan electrode 1 and a signal electrode 3 - if it is alike, respectively and driver voltage 
is impressed, the voltage waveform impressed to the liquid crystal layer 5 will tum into a liquid crystal 
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applied-voltage wave from which the amplitude of a selection pulse as shown in drawing 24 (c) changes 
according to the contents of a display (ON, OFF). 

[0155] And the scan electrode voltage detecting element 701 of an example as stated above and a similar 
electrode configuration is formed in the liquid crystal display component 7, and electrostatic capacity 
705 is formed in it of this scan electrode voltage detecting element 701, the scan electrode 1, and the 
liquid crystal layer 5. Capacity coupling of electrostatic capacity 705 detects electrical-potential- 
difference change of the distortion electrical potential difference of for example, the letter of a spike 
generated in the scan electrode 1 etc., it inputs into the driver voltage generating circuit 719, and this 
electrode voltage detecting element 701 is driver voltage VI and V4. Negative feedback is carried out. 
[0156] The partial pressure circuit 2617 using electric resistance R3 and R4 as the driver voltage 
generating circuit 719 was shown in drawing 26 (a), The operational amplifiers 2605, 2609, 261 1, and 
2615 used as a buffer which outputs the electrical potential difference (VO, VI, V2, V3, V4, V5, VOY, 
V5Y) pressured partially and made in this partial pressure circuit 2617, respectively, The principal part 
consists of operational amplifiers 2607 and 2613 for a negative feedback control, and an operational 
amplifier 2621 which calculates an input buffer 2619 and a difference. The capacitor 2625 is inserted all 
over a circuit for avoiding the short-circuit between an operational amplifier 2607 and 2613 by capacity 
coupling of this capacitor 2625, as it flows only through altemating voltage components, such as a 
distortion electrical potential difference, and becomes open to a direct-current- voltage component. 
[0157] And in order to take up only the distortion voltage component of the scan electrode 1, the scan 
driver circuit 9 is generating reference voltage (Vref) in potential with equal electrical potential 
difference impressed to the scan electrode 1 and amplitude. This reference voltage (Vref) is in timing 
relationship as shown in drawing 26 (c) to a voltage waveform as shown in drawing 26 (d) impressed to 
the scan electrode 1 from the scan driver circuit 9. 

[0158] The operational amplifier 2621 which calculates a difference supplies the electrical potential 
difference which calculated and acquired the difference of the electrical potential difference which was 
detected by the scan electrode voltage detecting element 701 of the aforementioned liquid crystal display 
component 7, and was inputted through the buffer 2619 from the input terminal 17, and the reference 
voltage (VRef) generated using the electrical potential difference of a driver voltage generating circuit to 
operational amplifiers 2607 and 2613. Thus, negative feedback only of the distortion voltage component 
of the scan electrode 1 is carried out to the scan electrode 1. By such negative feedback loop formation, 
also when the electrical potential difference impressed to the scan electrode 1 inverts, only the distortion 
voltage component of the scan electrode 1 can be taken out, negative feedback can be carried out to the 
scan electrode 1, and generating of the distortion electrical potential difference can be canceled. 
Therefore, a polarity-reversals period this technique It is suitable especially when shorter than an one- 
frame period. At this time, in order that the value of each electric resistance (R6) 2627, 2629 (R7), 2631 
(R8), and 2633 (R9) connected to the operational amplifier 2621 which calculates the aforementioned 
difference may calculate a difference and may extract only the distortion component of a scan electrical 
potential difference with an operational amplifier 2621, it cannot be overemphasized that it is set as the 
value which can acquire the optimal gain. 

[0159] Liquid crystal driver voltage is used for the liquid crystal display concerning above this 
inventions, and it is a duty ratio. 1/200, bias ratio It was made to display by having made it drive so that 
it may invert for every scaiming line of 13 lines with 1/13 and the frame frequency of 80Hz, and the 
display grace was verified visually. 

[0160] First, it is length near the middle of the screen after making a full screen a white display. The 
banding pattern of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 500 dots, 
the uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although 
the kanji and the alphabet were displayed continuously, the uniform display which generating of the 
distortion electrical potential difference in a scan electrode is controlled, and does not have a cross talk 
was maintainable. 

[0161] (Example of a comparison over an example 12) At least each part of operational amplifier 2621 
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grade which calculates the input buffer 2619 which forms a negative feedback loop formation from the 
driver voltage generating circuit 719, and a difference was removed, the liquid crystal display using the 
driver voltage generating circuit of only the voltage follower of the former as shown in drawing 27 
generally used was prepared, and it was made to express to this conventional liquid crystal display as the 
same drive conditions as the 12th example in the liquid crystal display of the 12th example. 
[0162] First, it is length near the middle of the screen after making a full screen a white display. The 
banding pattern of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 500 dots 
Length In the place which displayed the banding pattem of white and black on the field of 150 dot x 10 
dots wide The cross talk of this lengthwise direction occurred much more notably, and display grace fell 
remarkably as the dark cross talk occurred in that lengthwise direction and the number of dots beside a 
viewing area was increased from the perimeter to it. Moreover, although the kanji and the alphabet were 
displayed continuously, the remarkable cross talk which stands in a row in length and a longitudinal 
direction also in this case occurred, the heterogeneity of a screen was conspicuous, and display grace fell 
remarkably. 

[0163] (Example 13) As [ showed / drawing 15 of the 8th example as stated above etc. / the liquid 
crystal display component 7 / in the liquid crystal display of the 12th example ] It changed into that in 
which two scan electrode voltage detecting elements 1501 and 1503 were formed. And other parts were 
considered as the same configuration as the hquid crystal display of the 12th example. Thus, by using 
two or more scan electrode voUage detecting elements like the 8th example as stated above etc., 
electrical-potential-difference change of the scan electrode 1 was able to be detected still more correctly. 

[0164] About the Uquid crystal display concerning such this invention, it is a duty ratio like the 12th 
example. 1/200, bias ratio It was made to display by having driven so that it might invert for every 
scaiming line of 13 lines with 1/13 and the frame frequency of 80Hz, and the display grace was verified 
visually. 

[0165] First, it is length near the middle of the screen after making a fiill screen a white display. The 
banding pattem of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 500 dots, 
the uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although 
the kanji and the alphabet were displayed continuously, the uniform display which generating of the 
distortion electrical potential difference in a scan electrode is controlled, and does not have a cross talk 
was maintainable. In this case, even if compared with the 12th example, the cross talk in a screen was 
able to be further controlled to homogeneity. 

[0166] (Example 14) In the 12th example, although the case where a negative feedback control was 
performed to scan a non-choosing electrical potential difference was shown, during a scan selection 
period, electrical-potential-difference change of the distortion electrical potential difference produced to 
a scan pulse can also be canceled, and a cross talk can be inhibited still more effectively by performing a 
negative feedback control also not only to this but to a scan pulse. 

[0167] Then, as shown in drawing 28 , specifically, the output of an operational amplifier 2621 
constituted the principal part of a circuit so that it might be inputted not only into the operational 
ampHfiers 2607 and 2613 but into the operational amplifiers 2605 and 2615 through a capacitor 2801. 
The high image display of display grace was maintainable by the homogeneity which a cross talk does 
not generate even if it performs a display like the place on which it was made to display by driving such 
a liquid crystal display on the same conditions as the 13th example, and **. 

[0168] (Example 15) It also sets in the 14th above-mentioned example, and is the 13th example etc. and 
this appearance. Two scan electrode voltage detecting elements 1501 and 1503 or two or more more 
scan electrode voltage detecting elements can also be used. To thus, the 8th example as stated above and 
this appearance Electrical-potential-difference change of the scan electrode 1 can be detected still more 
correctly using two scan electrode voltage detecting elements. When this liquid crystal display was 
made to drive on the same conditions as the 13th example etc., it has checked that a cross talk could be 
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controlled to homogeneity still more effectively than the 14th example. 

[0169] (Example 16) It changed into that to which the drive data generating section 2501 is begun and a 
signal driver circuit also performs 16 gradation displays by pulse width modulation in the liquid crystal 
display of the 12th above-mentioned example. It changed into Oki Electric MSM5300 which is the 
liquid crystal driver IC of pulse width modulation as a signal driver circuit 11, and the liquid crystal 
display of pulse width modulation was created, in order to control pulse width by pulse width 
modulation in time corresponding to a gradation display - smallest unit pulse width - the part pan - 
short ~ **** — ** Generally smallest unit pulse width is determined by the CPG signal which divides 
spacing of a latch pulse (LP) according to the number of gradation. In this example, change of the pulse 
width to gradation level was chosen so that the light transmittance of liquid crystal might change 
equally. 

[0170] The gradation display was made to perform to the liquid crystal display of such 16th example on 
duty ratios 1/200, the bias ratios 1/13, and the drive conditions of frame frequency 80, and the display 
grace was visually verified to it. A full screen is once considered as a white display, and it is length to a 
screen center section first. When length was divided into the field of 150 dot x 450 dots wide, the 
partition was divided horizontally and the gradation of 15 remaining level other than a white display was 
displayed, most cross talks could not be seen in which gradation level, but the good display was 
obtained, and it was checked that the clear display of the gradation of 15 level is realized. 
[0171] (Example of a comparison over the 16th example) It changed into the driver voltage generating 
circuit generally used conventionally as shown in drawing 27 which removed the negative feedback loop 
formation from the driver voltage generating circuit 719, and was made to display in the liquid crystal 
display of the 16th example by driving the liquid crystal display of such conventional general structure 
on the same drive conditions as the 16th example. 

[0172] That is, it is length near the middle of the screen after making a full screen a white display. 150 
dot X width Length was divided into the field of 450 dots, the partition was divided horizontally, and the 
gradation of 15 remaining level other than a white display was displayed. Consequently, the cross talk 
remarkable in the whole floor tone except the black display of a viewing area occurred, the 
heterogeneity of a screen became remarkable, and display grace fell, the cross talk generated at this time 
sake - at most ~ Only the gradation to 8 gradation was able to be recognized. 

(Example 17) In the liquid crystal display of the 12th example, changed the drive data generating section 
2501 into 16 gradation displays of an inter-frame length method (FRC;Frame rate control), the gradation 
display was made to perform, and display grace was verified visually. A full screen is once considered 
as a white display, and it is length to a screen center section first. 1 50 dot x width When length was 
divided into the field of 450 dots, the partition was divided horizontally and the gradation of the 15 
remaining level was displayed, most cross talks could not be seen in which gradation level, but the good 
display was obtained, and it was checked that the clear display of the gradation of 15 level is realized. 
[0173] (Example 18) The liquid crystal display of this example was considered as the configuration 
changed for the driver voltage generating circuit 2901 as shows the driver voltage generating circuit 719 
to drawing 29 in the liquid crystal display of the 12th example of description. 
[0174] That is, in the liquid crystal display of this example, only the distortion voltage component is 
taken out from the electrical potential difference detected from the scan electrode 1 by the scan electrode 
voltage detecting element 701 of the liquid crystal display component 7, and negative feedback is 
carried out to the scan electrode 1. At this time, as shown in drawing 30 , the polarity-reversals signal 
FR a sample hold control signal 0 It is set up so that the electrical potential difference before [ which is a 
flat very much / which carries out **** reversal ] the sample hold sections 2903 and 2905 are impressed 
to a scan electrode by becoming active just before changing between 1 may be held, and - The 1st 
sample hold control signal and the 2nd sample hold control signal are inputted, respectively, and the 
sample hold sections 2903 and 2905 arranged in 2 juxtaposition operate so that each may hold the polar 
electrical potential difference of one of the two of the alternating voltage at the time of a liquid crystal 
drive. The electrical potential difference inputted and held is changed to the sample hold sections 2903 
and 2905 by the latter switching circuit 2907 in response to a polarity-reversals signal (FR), and it is 
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inputted into one [ which calculates a difference ] input terminal of an operational amplifier 2909. This 
electrical potential difference is inputted as reference voltage (Vref) of the electrical potential difference 
which does not contain the distortion component which changes with this amplitude synchronizing with 
the electrical potential difference taken out from the scan electrode 1 . And an operational amplifier 2909 
is taking the difference of the reference voltage (Vref) which does not contain a distortion component, 
and the scan electrode voltage containing the distortion component taken out from the scan electrode 1, 
and takes out only the distortion voltage component. 

[0175] Thus, when scan electrode voltage inverts, negative feedback only of the distortion voltage 
component produced in a scan electrode can be carried out to the scan electrode 1 which takes out and 
corresponds, and electrical-potential-difference change of the distortion electrical potential difference of 
the scan electrode 1 etc. can be inhibited still more effectively. Therefore, a polarity-reversals period this 
technique It is suitable especially when shorter than an one-frame period. 

[0176] Moreover, it is not influenced by potential fluctuation of the distortion component, even when 
the electrostatic capacity of a liquid crystal cell etc. changes by the case where ambient temperature 
changes, or aging and the potential of the distortion component of scan electrode voltage changes. 
Therefore, since an always good negative feedback control can be performed and electrical-potential- 
difference change of generating of a distortion electrical potential difference etc. can be canceled even if 
environmental variations, such as service temperature, arise, the cross talk of a display image can always 
be inhibited effectively, and good image display can be realized. 

[0177] Liquid crystal driver voUage which used the liquid crystal display of such 18th example in each 
example of description is used, and it is a duty ratio. 1/200, bias ratio It was made to display by having 
driven so that it might invert for every scanning line of 13 lines with 1/13 and the frame frequency of 
80Hz, and the display grace was verified visually. 

[0178] First, it is length near the middle of the screen after making a full screen a white display. The 
banding pattern of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the 
number of dots beside this field succeedingly. Although it was made to increase gradually to 500 dots, 
the uniform display whose cross talk cannot be found in any case was maintainable. Moreover, although 
the kanji and the alphabet were displayed continuously, generating of the distortion electrical potential 
difference in a scan electrode was controlled, and the uniform display wdthout a cross talk was able to be 
maintained. 

[0179] Furthermore, although the liquid crystal display of such 18th example was put on the bottom of 
an environment with an ambient temperature of 50 degrees C and the above displays were made to 
perform, the uniform display which does not have a cross talk similarly was maintainable over the long 
time. 

[0180] Next, although this was moved to the bottom of an environment with an ambient temperature of 
10 degrees C and the same display was made to perform, the uniform display which does not have a 
cross talk similarly was maintainable. 

[0181] Furthermore, although this was moved to the bottom of an environment with an ambient 
temperature of 25 degrees C, and the same display as ****** was made to perform after carrying out 
continuation lighting for 2000 hours, the uniform display which does not have a cross talk similarly also 
in this case was maintainable. From such an experiment, the liquid crystal display of this invention 
excelled [ grace / display ] in endurance highly, and it was checked that it is reliable. 
[0182] (Example 19) Although the negative feedback control was performed only to the scan non- 
choosing electrical potential difference in the 18th above-mentioned example, a negative feedback 
control can also be similarly performed to a scan pulse. The driver voltage generating circuit 3101 which 
formed the circuit so that the output from the operational amplifier 2909 of the sample hold circuit 291 1 
as shown in dravying 31 might be inputted not only into the operational amplifiers 2607 and 2613 but 
into the operational amplifiers 2605 and 2615 instead of the driver voltage generating circuit 2901 of 
this time above was used, this driver voltage generating circuit 3101 — VI and V4 not only - the output 
from an operational ampHfier 2909 is impressed also to VOY and V5 Y, and also not only to scan a non- 
choosing electrical potential difference but to VOY and V5Y which are a scan pulse, only the distortion 
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component of the electrical potential difference detected from the scan electrode 1 can be taken out still 
more correctly, and can carry out negative feedback. 

[0183] Furthermore, scan electrode voltage detecting element It cannot be overemphasized that it is 
possible also in this example 2 or for two or more [ more ] to be prepared and for it to be made to 
perform detection uniform in location to the pan of scan electrode voltage. 

[0184] (Example 20) The liquid crystal display of the 20th example is shown in drawing 32 . As for this 

Uquid crystal display, that principal part consists of the liquid crystal display component 7, the drive 

wave generation section 3201, a scan driver circuit 3203, and a signal driver circuit 3205. 

[0185] The liquid crystal display component 7 was made into the same thing as each example as stated 

above. 

[0186] The drive wave generation section 3201 is SID'92DIGEST p.228-p.23L Indicated Active 
Addressing It is a thing based on the driving method. The display data memory 3207 which holds 
temporarily the indicative data (DATA) by which a sequential transfer is carried out, The principal part 
consists of arithmetic circuits 321 1 which calculate from the scan voltage waveform memory 3209 
holding the data point of the electrical potential difference impressed to the scan electrode 1 for a round 
term (frame), and an indicative data and a scan electrical-potential-difference data point, and generate a 
signal wave form. It is the indicative data by which a sequential transfer is carried out, using RAM as 
display data memory. About one screen (640x200 dots), they are 200 lines. Array I of 640 trains (i, j) (i= 
1- 200, j= 1- 640) It carries out, once holds and is a part for a single tier. It transmits 200 pieces at a time 
to juxtaposition in an arithmetic circuit 321 1. as the scan voltage waveform memory 3209 ~ ROM - 
using --**** - beforehand - Each 200 scan electrodes 1 are suppHed. Electrical-potential-difference 
data point Fi for one period (t) (i= 1- 200) It writes in and outputs to juxtaposition in each scan electrode 
1 and an arithmetic circuit 321 1 repeatedly. Although the thing of orthonormal system is used as a 
voltage waveform, it is +1 and -1 here. Walsh of 256x 256 matrix which consists of binary From the 
inside of a function train 200 lines was taken out and used. In an arithmetic circuit 321 1, it is a signal- 
level wave.; 
[Equation 1] 

G.j(t ) - (F/N ) X Z I (i. j) X F i(t ) 

(F: Calculate 200) the multiplier of electrical-potential-difference level adjustment, the number of 
N:scan electrodes, and here, this circuit is equivalent to the number of a signal electrode 3 from 200 
EXCLUSIVE-OR-operation circuits and adder circuits ~ becoming - +1 and -1 the product of the 
indicative data (DATA) which consists of binary, and a scan electrical-potential-difference data point - 
as an exclusive OR ~ calculating - that resuh ~ addition and magnification - carrying out - a signal- 
level wave - Gj (t) ** - it carries out and outputs to the signal driver circuit 3205. 
[0187] The scan driver circuit 3203 is supplied from the driver voltage generating circuit 3219 with the 
shift register 3215 which transmits the data read from the scan voltage waveform memory 3209, the data 
latch 3217 who stores the data, and its data. From the inside of the electrical-potential-difference value 
of 2 level The principal part consists of the switch sections 3221 which choose one. Here TMS57216 
(Texas Instruments Japan make) which is the driver IC which can output the electrical-potential- 
difference value of 8 level was used. 

[0188] moreover, the signal driver circuit 3205 samples and holds the electrical potential difference 
outputted from an arithmetic circuit 321 1 over an one-line scan period (IH) — 1 — it outputs for every H. 
The principal part consists of the sample hold sections 3225 which carry out sample hold in response to 
the shift register 3223 which generates the timing signal which carries out the sequential sampling, and 
the electrical potential difference outputted from an arithmetic circuit 321 1. HD66300 which is a driver 
IC as this signal driver circuit 3205 in this example It used. 

[0189] The above drive wave generation section 3201, the scan driver circuit 3203, and the signal driver 
circuit 3205 are controlled by the latch pulse which determines the output timing to the liquid crystal 
display component 7 of the electrical potential difference impressed to the clock pulse which is supplied 
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from the outside and determines timing, such as data transfer and an operation, the electrical potential 
difference impressed to the scan electrode 1, and a signal electrode 3, and the frame pulse which 

determines an one-frame period. 

[0190] By the electrical-potential-difference equalizing method with common liquid crystal applied 
voltage As opposed to the electrical potential difference which consists of a selection pulse of an 
electrical potential difference with a very high short time and a non-choosing electrical potential 
difference of the low battery of the other period within an one-frame period being impressed to liquid 
crystal as [ show / in drawing 33 (a) / according to the drive approach like this example ] Binary Scan 
voltage waveform Fi (t) which consisted of Walsh fimctions Signal wave form Gj of a multiple value as 
shown in drawing 33 (b) obtained by the result of an operation of an indicative data and a scan 
electrical-potential-difference data point (t) It is impressed by liquid crystal and the wave of liquid 
crystal applied voltage turns into a wave by which the high electrical potential difference was distributed 
within the frame period as shown in drawing 33 (c). Therefore, when a liquid crystal display component 
with a quick speed of response is used, to following a selection pulse, being in the so-called "frame 
response" condition, and a contrast ratio falling, according to this active addressing driving method, 
there is no such un-arranging and it has the advantage that a high contrast ratio is obtained, by the 
conventional general electrical-potential-difference equaUzing method. 

[0191] The driver voltage generating circuit 3219 is supplied to the scan driver circuit 3203, as shown in 
drawing 34 . The electrical potential difference VI of 2 level, and V2 The principal part consists of the 
partial pressure circuits 3401 and operational amplifiers 3403 which are generated. When supply voltage 
(VEE) is supplied from the exterior, a partial pressure is carried out and this supply voltage (VEE) is an 
electrical potential difference VI and V2. It is made. 

[0192] When the electrical potential difference detected from the scan electrode 1 by the scan electrode 
voltage detecting element 701 is impressed to the input terminal 17 of an operational amplifier 3405, the 
difference of this electrical potential difference and reference voltage (Vref) is calculated with an 
operational amplifier 3405, a distortion voltage component is taken out, and this is VI and V2. Negative 
feedback is carried out. 

[0193] The reference voltage generating section 3407 is a part which obtains the total electrical potential 
difference of a total scan electrical potential difference, and is formed using the adder circuit with a data 
latch. From the scan voltage waveform memory 3209, the electrical-potential-difference data point 
suppUed to each 200 scan electrodes 1 is inputted into the data latch circuit 3409, and it is in the latter 
adder circuit 341 1. The electrical potential difference proportional to the sum of 200 data is obtained. 
The operational amplifier 3405 which calculates a difference by making this into reference voltage 
(Vref) is supplied. 

[0194] As the wave of the electrical potential difference impressed to the scan electrode 1 in this 
example Binary Since the Walsh fiinction is used, also unevenly in time, the electrical-potential- 
difference value supplied to each scan electrode 1 at this time is uneven for every electrode. (Here, other 
functions may be used as long as it is orthonormal system.) therefore, it was proportional to the average 
of the electrical potential difference which is supplied to all the scan electrodes 1 as a negative feedback 
electrical potential difference taken out from the scan electrode 1 by the scan electrode voltage detecting 
element 701 in addition to a distortion voltage component - an uneven electrical potential difference 
will be detected in time. 

[0195] Then, if only a distortion voltage component is taken out by taking the difference of this and the 
electrical potential difference detected by the scan electrode voltage detecting element 701, using the 
electrical potential difference proportional to the sum of the above scan electrical-potential-difference 
data points as reference voltage (Vref), no matter what voltage waveform may be inputted, only the 
distortion component of the electrical potential difference of the scan electrode 1 can be extracted. And 
if negative feedback of this is carried out to scan electrode 1 the very thing through a driver vohage 
generating circuit, electrical-potential-difference change of the waveform distortion of the electrical 
potential difference of a scan electrode etc. can be negated. 

[0196] It was made to display by having driven the liquid crystal display concerning this invention of 
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the above configurations with the frame frequency of 80Hz, and the display grace was verified visually, 
[0197] First, length near middle of the screen after making a screen a white display The banding pattern 
of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the number of horizontal 
dots of this field succeedingly. It was made to increase gradually to 500 dots. The uniform display 
whose cross talk cannot be found at this time in any case was maintainable. Moreover, although llie 
kanji and the alphabet were displayed continuously, the uniform display without the cross talk resulting 
from a distortion electrical potential difference was maintainable. 

[0198] The above is Active Addressing. Although it was based on the driving method and being 
explained, also when driving a liquid crystal display component by Multiple Line Method based on the 
same principle as this driving method, it cannot be overemphasized that the technique of this invention 
is suitable for cross talk reduction. For example, as the typical example, it sets to the liquid crystal 
display of the aforementioned configuration, and is about the scan electrode 1 . The case where four are 
divided into each group of 50 is considered. 

[0199] One period (frame) is united with this, and it divides into 50 equally, and is also with each group. 
One period The data of the orthonormal system of +1 and -1 are given, and only 1/50 periods are the 
remaining periods. Storage of the scan voltage waveform memory 3209 was written and changed so that 
zero data might be given. In connection with this, the partial pressure circuit 3401 and operational 
amplifier 3403 of the driver voltage generating circuit 3219 are increased to one-step juxtaposition, and 
it doubles with the aforementioned data +1,0, and -1, and is VI, V2, and V3. Three values were 
acquired. And other conditions are a voltage waveform impressed to liquid crystal, if it drives like the 
aforementioned liquid crystal display. Between 1 periods (frame) It becomes a thing with the selection 
pulse which it was at the four times. 

[0200] It was made to display by having driven the liquid crystal display of such a configuration with 
the frame frequency of 80Hz, and the display grace was verified visually. 

[0201] It is length near the middle of the screen after making a screen a white display first. The banding 
pattern of white and black is displayed on the field of 150 dot x 10 dots wide, and it is the horizontal dot 
of this field succeedingly. Although it was made to increase gradually to 500 dots, the uniform display 
whose cross talk cannot be found in any case was maintainable. Moreover, althougli the kanji and the 
alphabet were displayed continuously, the uniform display which generating of the distortion electrical 
potential difference in a scan electrode is controlled, and does not have a cross talk was maintainable. 
[0202] In addition, the scan electrode voltage detecting element 701 in the liquid crystal display 
component 7 of an above-mentioned example is not limited only to arranging in the trailer of the scan 
electrode 1. This may be prepared in the electric supply section of the scan electrode 1, or it may prepare 
in both a trailer and the electric supply section, an electrical potential difference may be detected from 
these both, and those averages may be taken. 

[0203] Moreover, although the input buffer which receives the electrical potential difference from a scan 
electrode voltage detecting element was prepared in the above example, even if this input buffer omits, it 
cannot be overemphasized that the same effectiveness as the above example is acquired. 
[0204] As [ use / moreover, / for the drive of a simple matrix type liquid crystal display / widely ] liquid 
crystal display panel it divides into two and each is driven to coincidence - being the so-called - In the 
case of the drive method of 2 line ATTO A time (Two lines at a time) the negative feedback loop 
formation concerning this invention explained above — the — each field divided into two — receiving — 
A display may be performed, preparing one circuit at a time and performing a negative feedback control 
on the electrical potential difference of a liquid crystal display panel. In addition, it cannot be 
overemphasized that modification of the formation ingredient like each part of the liquid crystal display 
of this invention etc. is variously possible in the range which does not deviate from the summary of this 
invention. 
[0205] 

[Effect of the Invention] As mentioned above, as clearly shown by detailed explanation, the liquid 
crystal display of this invention can solve the problem that display unevenness (cross talk) occurs on a 
screen, with a simple and cheap means, and can realize high-definition image display. 
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mm(om.iiLAmit-r i> m::m^^< i? - v r t izmmm^ 

[00151 ciro^*, la 3 6 d^-Ti 0 fiWm^m^ 

•SIS (c) (Dm^mmammti., 04 i 

fl^ (d) cD?«SSI*D«EEtt. 04 0 (d) cD#f 

(c) «fKB^epAD«£EH®lS (d) o^^^^cit'<T:*:t 

^'4^c^^/N°^'-:/ro#^(4i»{c:. 03 7roffi« (h) T- 
<0}KfBPnAD«EEi{i5|i^ ( f ) omt\zit-<xm^m.S.^^ 

tinm<}^-r?><DX\ mm (h) xiimifo:^}--^^*^^ 

[00161042(e). ({) ^-t. m37(Dmm 
(e) , ffi^s (f) tr*ft£;ufcfi#mff)&J^*Jiu^*3E 
ttBEiSji^sr^ttms^-rsr-fcSo mm. (e) flints 

(0 0 1 71 04 2 (e) m^^-t-ipJw, M^mSiME. 
<D^lt (0 4 l-C-ttaffiV3 ;5»P>«tfl:V5 Iw^^^k) 



5 

LT. 04 2(7) (e) \z.mmnx'm-tiib\^mm-^'^n 

fc»-&ro^^«Hi»mEtt^^SrS«t^<Ci/^04 2 (f) 

(0X\ M3 7<Dmm (e) \Z7kW-^\^(Om^ 
t>m^i-^o ^tzmmnmmx-^^y</i-:^(DiLhTf>'^ t) 
t><t^«JE»^<b':cfiH L- -C ±E i: l^^ro^it 

EPinflffi/is^^HSrSftSr 03 70^ 

IS (g) (e) tmmii. (m:>7(k) nm^-m 

E.<Dmtxmm-^fii>(DX'^^y</i^>^<0±*,±1)i 13 lit? 

L^^^ic/^So i¥o-crrot#tus (g) <o^^m« 
<DmE\imm (f) ro^sii®<^iiffi<ttt'<r:^#< 

[0 0 181 rwip/iigtlj&Ji^M^Sr^^i-SfcJtico 

m^nm<Dj^^umx'h^mmmmmnm%m.^'^ 

^(ommmmo^ttntLxti.. K^b^x-^iro (gfft: 
30 ^(Dmmt&mti.ioTbmisQynm&t^i'Z'Xi-^ 

^JS*tii6fSrfflv^7t#-^(c(40. 1 TiM 0.2Q 
-cr CDi 5 {;iS?^^mK*^'b^£.5fl;ffiw«^1&gto 

'^m^n.'&nm^^m^m^hfi^m^^mni^xmi:^ 
m±.hm»>xmmfih(oxiy^ . sjig^^ M>iei<*5 

(0 0 191 *fciEtblIflE<^&J^S^SrB**-r5fcftlw 

ir^ti^f^mfmrnt {.futimfihir. z.<Ditt> 1 c 
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[0 0 2 0] ^zx\ ^^mmm&(o^^^&i^-r^tz 
[0 0 2 1 ] h])^ :^mm^Bm7r^mm<Dmmm^ 

[0 0 2 2] ZO^mXi-xm^Vy^y^ 
^) LX\^^^(OX\ ^^Vy4y<tii:h(DnJ^m^i^^m 

[0 0 2 3] ^SKy^/^IUKtw'Jtiil {y^-Y^^y 

n.J^n&(Du^M^'^xm^\^xh. {y^-v^^ 

ttit}(0^^^h Lt)^%X\^^fj:\^^C0Xith)^Jsi^<Dttiti(DmS. 

^.±mmxh^o zti\t.^^Yy^ /<ttitimj£(Dm^(D 

So 

[0 0 2 4] rwctjiic, ±m(D^mx'nm^m^mi- 

IOO25J ^' n;^ h-^'S:<6«-r5fc«)(c:f4, K 

-|;^'#?5^^S:li:;!i5ati^Sc 

1 0 0 2 6 1 sfc. ^sm<smco^ji^3i^*<g:«s-r5 

fcferogijro^jsfei: ur. s i D ' gooigest p. 413 ~p.4 
-/I'ttJE (^jEmiE) S:3g^$-e:. rW3:^ha-yw« 

[0 0 2 71 L.A^L^<C7)5e5, ::©<}: ^*#ffiT-i*. 



(0 0 2 81 ^*^l(J^J^Mi^^^1&j«-r5fc«!>©$e5lC 
S'JO^iSt LT, Eurodisplay '84Digest p. 15 ~p. 20 

sprout -^-mffiromflEw^i&miESr^T. {t^wmmt^ 

V h -r 5 <!: Idft^ t V > T- 2) „ 
[0 0 2 91 ^]i«;SottJ£5r^^t:$-ti:5 

[0 0 3 01 lgiJ)£SrSiJ»a/S75»e>1..5<!:. fS^iSSo 

Tx S I D ' 92 Digest p. 228 ~p.231 *>J:05p.232 ~ 
p.235(;iMS^$itfcActive Addressing Method, ^fcfiM 
ultiple Line Selection Method tl^'litVSi^fe/dSfo 

60 M^K<OiBi^>®E©ffl*i^■«/^■^ 
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mm^semm^vm^^iiitmi&mmF i(t) t. ^m<o 

7. hit^JJiSTL-TV^fcrom^UT, ::(DActive Address 
ing Method lili^Utf, -tw J; 5 *^li5-g-«:<»?8$tLT. 

[0 0 3 1 1 L-;5^L/i*5P>, efrfE©Active Addressing 

<!: L.fc^««r«iElc^mUT^f -^tt^CiHliP L-T 

^\'^xm^-t^\t^wmmimi\:Li,'^xwm^i\.x. 
\t^%m-m\L-f^fz.mz.it'mm<r>w^t'^ms^ tit 

[0 0 3 2] i^oT. :L(Dx^fmmm^m^^tzm^Bm 
w^mmxii. -m<DmE.^^mtm{cit-<xm%mmmm 

[0 0 3 3] ^fc. TFT<DXof£:^^ yf-^-^Ml-^ 

n^^fcmz-mm^ix^^^mm. (c^ ) ^wf^^t-ars 
[ 0 0 3 4 J tiiiftpj ufci ? tm^mnmrnxn. h-y 
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m^^m<omm'^m^i!>mitxmmfi:i><Dxhi>t^^o 

[0 0 3 51 ^biat. S^m£Ero^*S:4k@Ufc±fB 

mi^j&siLx^^mmfiifnmmmmiz^^-r^m^m 
^tixmmmm<om&i^mtL. ^<of^m. mmm&ic 

[00361 Se5fe<0fSS^^^ai;i(iK7 

20 fco 

[0 0 3 71 'tLx:itnzmLxmm$nfcvt^<oim 

[0 0 3 8] :^^m(iZ(DXo^mmi:m^ir^tcifyiz 

30 ClfoS, 

[0 0 3 91 

mmim^-t?>tz^(^^m ±mmm^m^i-^fzi^ 
iitzM^m.mmmt. wif£.m^<D^^mmi^rm^mm 

mfe.mmi:mLxmm^^(oyk^mmt)^h^iii 
t ron^rsi^ u-cttife^* ««(cfn;!iD-r ssiSLiiiii^ i: 

(0 0 4 01 «^!cW7fe3£««*SJgfil$i^fc7fe 
60 1E@MS£^. Mi&^IK<9^Sm^(^r>9l^;griHI^LT5!5 



4«n76-180564 



13 

HUT, «IIElSIS:<OfI#m® ro«£E «r Aif Sffiiai-t- 5 C 

[0 0 4 1 ] ZV^*52g^-t-5<fc 5l-iEB$tL 

AdLT, S1lfEStr6]mffiwaJI«rA!l»S«iJ»-t-Sr 
[004 21 *>5</^tt, Wkn^^Wmii'^lf^^^^iiti^ 



14 

[0 0 4 3J foSV^Ii. ±fEroit^®fiiSffi(wfltFfEft^ 
^aigi55r«1lfE«M^ft(^{Mi: LXM!B?SiLiiitiSroA 

[0 0 4 4] &5^^^±, ±fE(75^KS^;^^^Bl;l*5^^T, 

[0 0 4 5] foSV>f±, ±|E<0fSA«^^gSJC*3V^-C, 
9 tti LTWfEiE»«ff^!t[HlK»|ii;0-r S^SiltRaffi 

30 [004 6] m.Wi(o^^nmiim0.^fii^f^ 
^wm^^miri>7.^ y=}-mw,t^^\.xm^m.w<o^ 

iUTSimJii|iSiWA;(34S^^l^^i^L. tafE**««|i 

60 % Q u i.-c^iBieii«s%£@%(^ai;^-t-5%iKcimi£ 
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xy^ivnb ^^^nm^Wi. 4r -5 Jt * romiE Iw-g-fig L 

[0 0 4 7J feSv^H, ±fEO^KfB«^^^M(::*3^^T, 
[00 4 8] S)5V^»4, ±fB<D>Si,«^5iiBt::*3V>r, 

[0 0 4 9] ^>5^^ri. ±fE©fgS«^Sg{c*3VN-C, 
tiil#?t- 5 fc «) [iffl V > b itacSIl JKJI^x - f> \z.^^ 

10 0 5 0] 

SttStcPliiD-rsfliBEW:^^ § «r <f © i 5 /^fflli^^kS 



76 

10 0 5 1] 

^^^^^'i^«ffiA;tlffl 1 SW^ro^SH^S l ©ttffi^ia^ 
S§1 5WA;'3«^1 7lcgfi^$tiT. ^SmfiiwmflEi45 

20 [ 0 0 5 2 1 r© i 5 1 ro*i6^]cDjgfB«^SSl- 
^a(c:j;oT^<t:Sr§:(fC if© J; 5 fim.^'^&e.*) im± 

[0 0 5 3] *:{cr©J;5''iMi<o*lfe^J©f^fB**S 
B© A(^6<)*«it i: ^:©ttf^SrPiB-r 5o 

[0 0 54] m^^mmmf- ? t lt«. m 2 tr^i-j: 5 

») (4 128X64KS' ^-C•fc5o r© STNS?«*SS^* 

ii«^^i^^-7©-fe/wrtT-fK^B5>^^s 240' mcnt:im^ 

TO©<};p/j:SPJ#«)R^#i(sfi LTfflv^TJi^jsgUfco 
ibXM^mm 1 l::i4jtjit«« 1 ©mEA;^4Si&l^1-©fl; 

[0 0 5 51 z(Dm^»^mmt±. en^^^t-rsfc* 

[0 0 5 6] 01 ic^-Ti 5 ic, Jfi^fB^^*^ 7 ©^^ 
l;1Sll;il4^jiK7-<^<(i]K9/45^M$tl-C*3>3. ^tz 

m^mm3intm^-h'7'</<^s^i i;55gj^$ix-cv^ 
60 i:ittm3\:i^irxbfimMm^3o mm^^nxv^ 



17 

5o ^rofl;j!ilHisS3 0 1 T-tt, fgfaiEtbfliEEmsS (11^^ 

(■T'iiz'^jSfji+Vy . +Vx , Vcom , -Vx , -V 
y) 5rf^5, rro|g3l:i:^-ri 5)tl;a§!elSl3 0 1 T- 
A;^$i^fcfl;^lttEE«:ffi^fie^ (Ri ) sos. m 

%mK (R2 ) 3 0 5ro-?:ix-?-'ixwmttl&Sittf:iJtc;i:fc 

l«itiS§5rfflt^fc/-<S/7T 3 0 7^^&>!rt^^LT{il;^J■r•5o 
^tl'?3^^WttffiW'<>'K^5 *> + Vy . Vcom. -Vy 

ti. +Vx . -Vx (i<t#«ffi3lc:Pn*Di-5ttJE 

(0 0 5 71 ^^K^-r^^dlgSgt?!!. ;^-rs/^[l{^2 
KwitJ+Vy . Vcom , -Vy (0>f'75^F)— oromi^S: 

©«{5J:i: UTtt+Vy . -Vy *sfflv^e,i^. ^St^StR 

«flE (^^5MtRB#(D^^«S(DllJE) (D«fit UTIlVco 

fa W^MtSr jiSt 5 * (Cl j^fa Sr^^gS WiaiET-IElb-t- 5 
r5LTia4 (a) d^-f-J; 5 

[0 0 5 8] it-^Ky-l'^'^lHlSSl IT-fi. ;=^-r yf^Ieli^ 
2 3l;iit)+Vx . -Vx (D*;ii^e>— ocofl;fiz:S:JitR-t- 
5o r9L.riil4 (b) Jw^-TJ: 5'Sfa0E¥*&'fbi5fe«-J: 

»WIC*5^^T«fl:ffi-Vx ;«Sjl*^mffiT'*> (J , ttfi+v 

[0059] rroj:5 7iffit!JSiE;^5•^:i^^i^*lEm« 

tf@4 (c) {d^T^-r J: 5 i7^-A^«ri:l:c<lttS 

[00 6 0] ^ LT. 1 ©fl;l£»^'i9^fife:»-^fifi 

t) ^^«:«im L-ifelcfUl 1 {cftJS3SUr^:0*3ic«« 1 

<^^S K7'l'/^[HlSS9ortS^5^;lffi^$^^T^^5, coiS 
aiifiliSgi 5«)A;^«^-i 7«asi:3fiJS$tifc^Stftffi 



(10) 

18 

[0 0 6 1] rroipi;!. filStititii^ 1 54fflv>fcAffl 
M-th z.b-Q. it3S«ffi 1 ro«£EJc^;i^mjE;i59lfi $ 
UX^aS K^-T^^lHlK 9 ©ai;^lC'g-^ U^^Uffi 1 

[0 0 6 2] ±iE© i ^) /.cm 1 <r>%mm<om^n^mmm. 

ICffll/^fcj^H^B^ftmffit LTIl. T^^L-x^-Jt 1/64. 
/<-YT;<Jt 1/10. 7W-i:K^i6^80Hz-ei37'l'>'w 

[0 0 6 3] 4-f. ^iiiffi^e^^f'Lfcfg. ®ffi"t>* 
^S:*^^^*. h^Sr 100 

[0 06 4] mi ©^lte^Jl;i*f-r ^ifctSfCaj) ±fSrom 
1 rolll6W©^KfH^^5Sfi^w*3V^T. 1 

^«llil:E^^t±J-r?>iHi»l 9 Ky-r^^iaSSQrt 

30 [0 0 6 5] *-r. ±nm^n^m^\.tzM.. iffisf* 

«5r^*$*. Ky 100 

10 K y h (offli® (w e t w^<r>mmm-^^^ ^? -frjt <t t ic 
[0 0 6 6] {%m^2) m^n.%2(r>-m&m(om^u^ 

[00 6 7] Z.<J^'m2<D%-mM(riWL^^^if^^m.\^^^^X 
60 3fei-6jKJm!)-^*3iESS?mJE (^Sz-'/w-^^) 



1$ €37 6- 1805 64 



19 

[ 0 0 6 8 J i-^i*Dt>. <t#m«3ro«JEE<DM^fiK^>^ 

^<r>nj£(r>^^^^i:mmiri>^%m^^5 0 1 

r 5 0 1 (ox:h^=f- 5 0 3 $ ^^ 

fcm-§-«1S3©-eix^'tti:ipl*l,-C-o-fo;5SEa5 0 5 

[0 0 6 9] z<Dib\^. ^%mm>m5 0 l-SrfflV^jt:ft 

Tft^K^'</-<[llSSi 1 rci!±j;^ii^BgUt#«^3(cA 
ffiil-rSwir-. ■?:W<t-e-«ffi3WSi;?f.tt£Ei5gi>Srttt. 
rS-Twi: *ST-t5o rtttciD, ^S^iiiflRro^'n;^ ^- 
( 0 0 7 0 J ±.m<DX O fim 2 (D|llte^JCO?Kft^:^^e 

{:ifflV^fcfSfBSgttimir LT{4. ^^.-T^^it 1/ 12 

(0 0 7 ij *-r, ±mm^&mmz\^fzm. us^'* 
[0 0 7 2J {^2<D^mm\^nir^\AMm) m2n% 

[0 0 7 3] S-f. :^iliES:e*^l:iLfc^. Pfffi'f* 



20 

5P«*^'n;^ h-:^i65«^U-C. BFffiroJF^^-tt^s S 

1 0 0 7 4 1 (mmms) c©m 3 coiiig^j©}SfB«s^ 

^gf±, TFT (Thin Film Transistor ; BfRhyt^i^ 

h y ~yif:^mm^m:^^mm\zi6y,^x. mnmm^m^ 
[0075] mQ\^z(r>m^ <r>mmm<r>m^^^^m.<o 

^6 0 3 tt^m^-t^iib V y s/i?;:^i^lCiS«$tx, 
Tl^So ^Ur^tl,?>^^«l6 0 1 i:fg#i^6 0 3 
3!J^SC:::tlCTFT6 0 5«Si2S:SttTV>S. rOTF 
T6 0 5«. y- h^S^S^e 0 1 il, y->!./4Ht^i^ 
6 0 3JC. KW>-;ii5ii}^||^6 0 7{c^ix^:ix^gg$ 
20 tiTvSo ::i^f>«#gB<2:;05TFTT^-'1'S^R6 0 9<a) 
l-JI^^$iXt:v^5o *L-Cr<OTFTTW Stg6 0 9 

Sffie 0 9 t*MRiS«6 1 3 toDBBBi{{::Sl5«f^F4xfcJ«fB 

l6 15i:T-|g6 (a) Cl^-f i 5 ''cC?fi?B^B«^*T- 6 1 
7ro±^g|5;65«fig$i^-CV^?,o ^LTIle (b) 

i^lc^SKy-T/^lslKe 1 9 tff-^ K^-f/^Iel^e 2 
1 i:iB«jmil«^liI?S6 2 3i:i4S^i^§tLrv^?), 

mmx\t^^V'y^''<-m^Q l 9*J<):mf^K5'Y/>'lll 
30 K6 2 1 i:, igi!l«ffi^^[e]K 6 2 3 tfi&Ji*:© I Ct? 

[0076] 7if'T^:f-7V') ^ :^mM^B^^^l-\^m 

Tfo^), jS^B^^^^ 6 1 7 i L-Cf4TN®f«BlSrffiV'' 
40 h y -;/i';^MfSfB^^mT-?rfflv>TV^ 

^>„ ::<^?eefB«^^^-6 i 7(1, lae (a) ©— 
»fffi0l-5^-f-J: 5 l-x TFTr U'CSiEe 0 9 
n^mm^iXfz^^^WiQ l 3i:CiPfltCfe?fBS6 l SSr 
«AtS^«FLfc«ig-C-fo^o TFTTU-rSffie 0 9{C 
(4 480;t:(D^^ 6 0 1^ 640;4:(D(t#j||6 0 3^ 

if>m[t±m\z.mwt.^tiitn\^^WLQ i 3A5tfttu 

-fSfie 0 9lc:*f|6)•r•5J:^lwa;^».^lp$i^TEB$i^ 
TV>S« TFTTU'f S«6 0 9±03^SiS6 0 1, 
60 ft^itle 0 3J;itt, 5feSK7'<'/>*lHl8S6 1 9, if-g-K? 
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-:3vxt:TFT6 0 sroy-;^ • ^-WSritiH^ffitr 

4^sM6 0 1 iiij^idjiki^iPnAD-rSo if-^-K^-Y/^ 

I3SS6 2 1 ttlE»l«flE»^lHllS6 2 3 ;i^P>^i^$tl5^ 

>-S;/EVoni:^7«J3EVoff $r§ftr. A;') ^ixS^^r^ 
r-^l::S<5VNT^(t-^^6 0 3(i;e-vfl;EEV onSfcli 

«1S6 1 1 tcfi^DimBE^^IilKe 2 SdSgfi^^tv-CS* 
mBE*s^ffi$ixrvon, Voff , vcom ■?•^^■?f^^rofl;^^ 

hf£\<-'(OX\ Jl^fi*)(CVon. Voff . Vcom (Om^^t^SL 

[0 0 7 7] * LT. m 6 J; 5 n\^wm e 1 
1 ro«BE(DM^^^^-^fifi t) fig3^^ia« 6 2 7,!: -tixiisg^ 

6 2 9 <!:^^tT^mt-C<^*-t-5?f©lii|l^6 3 1 4r 
^LT*t|S]IHl6 1 1 lr:MJfSLT*)-|6]fl;S6 1 1 
ffiwMi^^^Sfit) SrjT*>?^+SgLji.it@§&6 3 1 i4Sffl\,^f,^^ 

Tv^5, r<^A^l§lg»msr^T/^5s^l^^tll>iS6 3 

*|-|i&]l;<g6 1 \ \z.mk^i\.xi(!!\P\mM& 1 i©mJEi-^ 
if) Sr*r|6]«ai6l 1 cciT?. 

mx-\±mw-mm^Q 3 1 «*m6i«<s6 1 1 (c*np]ffl;ffitt 

EVcom i:^n\-th^<yyr tX^Xii^m^iiX^'^^o 

[0 0 7 81 rroi^ld. Sliititi^e 3 liSrfflV^TJi^ 
^Lfc:&ifiiS/i'-7"l'S*(6]l|«6 1 iSrm^iiif^lt 

T% >^r6]m^l6 1 \<r)mil.\zm^f}m^&^ihXii^ in 

(00 7 91 Wm^^oi. b /ijKfa^^^HIC, <t^tt 
[0 0 8 0] /i*3±ISro|ll6^3J-C(i*Mnl«ffi«JIS:eitb 



(12) 
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10 08 1] k%^(r>%'^mz.n-t^^^m) %z<o% 

fcftl:i*H6}m*i6 1 1 irgfj^^tbSEi^e 2 7 «r Si 9 1* 

V^rj|?S[lfil>iSl6 3 1 5ri¥5l505;J?>'W-r-v'7*n!7i L 

^&«^^at tT®3(^|liifi»J<!:l^«rolEI!)^#T'|gi!l 

[0 0 8 2] n^nmz.^Ji-m£t^^^\^x 

[0 0 8 3] {%%mA) mi\'t%A(o%um(omfBm. 
[0 0 8 4] w©?«s«*iieii> 

©«lISr^i4J-t-?)^^m««flE^tiig|5 7 0 1 i:. -frcO^ 

jgfliismiEMttiSf 7 0 1 -e^tij ufciiffitr^smffi 1 

:tiS®$*5»»i|i|SSg7 0 3 tSr:aCiLTV>S, 
[0 08 5] i-/<Cfc-ib. tflfEro^ 1 (D|l*M(Ofg^g:^ 

mm.\z.i(i\<^x\-ti^mMM\\zmmz.w^^MzMU\ 9 

30 ^2Ett11«ffi«lt±lg|57 0 1 Sr^i^HL-C, 

]E$r«lta L-?:©¥iS«r*Sm« 1 lw#'Jf Si-5 i i 

tat L-rvN^o 

[0 0 8 6] fKfB«S^lg^7 UT(4, El 9 Cl;^^-^ J; ^> 

i::. I TO«J;5'5:SW^«K*-P>'fc5*Sm«i iff 
IwJK^BiSafife^ 5 S T NMrKfaS^^^ 5rffl 

m « 640X 200 Kyh-Cfc5. CWSTNSf^S^* 

T?KfB«^^^^©-b/urtt?*«fB5^^:45 240' mCiMtm 

^iJfcoTv^-s, ?deH^g5 1 uTjip'/WiJ'ttaaz L I - 

2293Srfflv>fc, *fc^Stt<£i*ii0s<f-§-Sfii3roSe^ 

(0 0 8 71 r©J:5*ffiS^^iil^=-7{C*JV^-C. 
60 SE««l«*lig8Btj^lRj-r5J:5fwft#f|1i3i:S<a© 
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[00 8 8] msA^htmhA^^ii-oi^. ^^mMi<o 

Zta^-^^^c Mc^m^^ti. m^m^SaS: I TO(DJ;5 

[00 8 9] ^^Yy^ ^<m^9\-ti^y V\^'y:^i> 7 0 
7 ir;=^-r y^lHlSS? 0 9 t1)^hi(D^mm)m^^i\,X 
*J!5, «-§-K7'l'/<lilKi l«->7 hui?;^^ 7 1 1 t 
=f-^yy^l 1 3 ,!r;^-f s/^|ilSS7 1 Sird^^^roaE 

[00 9 0] ^SmiS 1 ©^^*il*?mffilc364-t-5M 

i^^ttJE^'i <!r'©«JES^^IiSrWfE<Dl;^^l:7 0 Sro^ftS^ 

fj-iSLT^sm^smiEi^mgB? o i r-^m-r 

5o ^rbT^S«<lttJSE*^tiigB7 0 1 X^'^^Mz.mE 
;6s*2K7^/<lHlgS9roA;^«^ 1 7 J: 9 

{-gB^7 1 7;45iH^$tt-CV^.5o 

[00 9 1] tfFfEC5A;']«8^ 1 7 -C§«tfc:^aj«E«, 
@ 1 0 t^^-r J: 5 jfcigBiWjE^ilSlS 7 19 
^mi>^hfi^^<vyr 7 2 1 S::^M.T*lc^^StRttffi 

(Vcom ) &fcB;^i-r§?»^ii*i^7 0 3(cA;^$ix. c 
(Om.'^m^mi 0 3 T-StrfEro^i£#^il«^®JBE {V com ) 

liipi^7 0 3 (l^S^^ilS^miE (Vcom ) S:(ii;^-r5^^ 

ttig|57 0 1 (-ioT;^m^tl.fcl:)I>45?g^liitiill7 0 3 
^^L•t^^«^ll l;iA'JfiS$tv5J: p^A'JfiiS/i^-:/ 
J45Jg^$i^T^^So ^:LT^TW^iE®<SiroiaE*^ 

1 /iMt-^«S3 ;5^e>ro^»^^a^SrStt-C^ 
[00 9 3] Jtfcia 1 0 {r^i- J: b *ffiS&tiffi«^|HlK 

7 1 9i^(i. %\nimmtnwtwm.^ (ri ) 3 

0 3. (R2 ) 3 0 5^SrfflVNfc5>flElHl^7 2 3 Cro 
^ffi(elKlcJ;t)f^e5iT,fc#ttffi^^|g«)mffi (+Vx . 
+ Vy , -Vjt , -Vy . Vcom ) t \^X^^ir^^(0 



24 

(0 0 9 41 9/i*«?«Jc«gS««fBS^^a 

Txa — X-flt 1/200 . /<-Yr;^Jt 1/13, ^ 
JfjSIS80Hz-C'ig|lj$*T«S^«rtT/<Ci3-ar. ^rWS^^fn 

[0 0 9 5] S-r. ^BiE^e^^ClDtm. iHffi^'* 

f+ifil^fiS lOOKs' hx«|ioKy v<ow$.\^'^tm,(r)mm 
OOFS' \-%X^J^\r.Wn^^x\^':>tz.1i'^. v^•f^^ro#-g• 

[009 6] {%A(T>ummvLn-t^)ic.wm) %A(i:>u 
W8\<r>m^^^^m.ii^hik^n)ms.^mn 7 o i ©ie 

'^iL^^x-'Sk^n^^^^'^m.tnmnmmt Ltzm^ 
m mh'-y bxmioY-y h(Dmm\:iBtm<ommmm^ 

h*-C-«5>!f(;Ui*p$-^-Cv^ofc!is, if lOOKyhx^Sio 

h^i:mM-t^\cn<>x^m(Dm:)y 
(0 0 9 71 5)^4 (ommm(om^gm^mm 

^CjS^^T, fKfBS^*T-7S:iai 1 (a) ©¥E0*iJ; 

xfmii ( b ) <^-SB^ii&BfaD0jc;^-t- i 5 'ifliitc^jR 

fB«*^^^l 1 0 ICl^xfc, rtDjfiJfaS^^T-l 1 0 
1«. =&^Sm^Slw«JEA;^4Sl 3£]l^(D«JESri^ai 

tan? 0 1 t^S®«l irf^^gS iriwj; OJ^fig^ixS 

40 m^^i: 7 0 5(dr*)\z^ '^'^(om.^m.m^m-r^i&in 
m^i I 0 3i:M.m-r^zt^wmtLx\'^^o 

[00 9 8] #^3smffi 1 (::tti6*i^^- 1103 Amm 

Z<omijimf-l 1 0 3iSrtfhU-C5i2Em««ffeittl 
SI57 0 1 (::J;o■C^Sl;ffil©ttJE*5^tt5$^^5, rro 
i # 110 3 <D-<ffi«^Sfl;ffi 1 w p *>w- 

60 (0 0 9 9] laifiiiif^i 1 0 3tt. #*sm«ii t^s 
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SE^^tbSP 7 0 1 -js^tti-r So ^: t T c ro^^mfiimjE 

957 0 1 A5gEi^$i^Tv^siBa7 1 7ioj;U5A;^iffl^ i 
lisiiU^ 1 0(C^L.fc/<s'7T 7 2 1 ■k-k\^X^^0 
(Vcom ) S:ffl;/3-r5S5»iii|i«7 O^KXIi 
^K. i(OJtSCJiitiiS7 0 3A»f5^^««i{;i:ftiSilS 

1 0 1 0 0 1 z.<oi:o /iSito?^ 5 ©lllfe«s|rojfiefB«^ 
1 0 1 0 1 ] tiirai 9 /^;*:^?«t;i«5fKfa^*SB 

-f Jt 1/200 , ^WT;^Jt 1/13. 7U-A^jK^80H 

Hmzm looKy hxfiiioKy hroa^deiiicDitiBi 
1 0 1 0 3 1 mmm e ) ±iBrc>^ 5 ©siife^j»j«fB« 

S^^fi{':tev^TlllSSi^^ 1 1 0 3Sr±SE«J; ^JSrenSiJ 
^<f-:y=^'^if\^Xl\^0.-ti>Xo\:i\^X\,t\i\ -frro- 

m^m 1 2 d^-r, tmm 1 1 ti^siwBiJfiicj-jii^-w 

[0 1 04 J ^"SWrnKDHm^m^m lumX^^i^ 
50mml:i/<^ — ->'^^UT, i (D^igglS^^ 1 2 0 1 
^^SfeittSri^-) 500 k Q i: Lfc, -e LTrcoftligii:^ 1 2 
0 1 «:fIfS©ggi*^ 1 1 0 3 ©f^ ij tiltt^SSit L-T 

[0105] croi 5 tamsi^^ 1201 srsasett 
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3?rfflv^fc^6W^i!iS^J©?KfBS^Sfi€rs ^5 0*16 
^i:iLfcm. Hffif*#iSl:iiHS 100 K:y h xlftio Ks^ ^ 
«t©fil©Ks' h«t?r 300 Ks/ h^-C^^* IcliJD^-frTV^ 

[0106] mmm 7 ) r ©^ 7 ©ntsMojKs*^ 
±M(o^mMmx'7ri\.tz.iibfi^%^um<omm^ 

1 0 1 0 7 J 013 \z.:i^%Mm<r>W.^B^^^mm.(r>m^n 

20 ^its^S:«^«){ca^•r, *fciai 4»;i**jseij(75j^fBS^ 

[0 10 8] ^©?fiefB«^^^fi^C*3^^T(4, 480*©^ 
1 3 0 1 i: 640*:<g^i^ 1 303i:*5-7MIy^';^ 
i^{cia«$H. ^rW^Sc^ 13 0 1 ir{t#^ 1 3 0 3 t 

fcTFT^T-1 3 0 7 tfp-Um.^fX'XTFTrv^mWi 
lZ0 9fim^^ilX\^^^ ^rU-CCWTFTT U-fS 
ffil 3 0 9i:*M«ijLTiBS$tb. *Hp]-^SSfl!llcS?«^ 
fl;M^^?^:^c5>i*i6]fl;^si 3 1 l;55Ji^^8$^^fc>l5f|6]S^Sl 

30 3 1 3>45iEg$ix, wi^e>TFTT^'l'S® 1 3 0 9 i: 

*fipjsffii 3 1 3 t(ofm\m^m5i)iim^ihxm^n 

^TT^mi-l 3 1 7;4SJi^^$tlTV^5„ ^LT#^ffi^l 
3 0 1 (i*:3£®E^PnADi-5fcs!)W^S K^-f^^Ielgg 1 
3 19.!:. #<f-§-i^l 3 0 Z\z\t^mJ^^m^■th\B^■ 
Vy^y^m^l 3 2 1 it#K7-r^<IlIKl 3 2 1*5 

j^-rSiSSKibttJI^tlHlSS 1 3 2 3 i S:* UTV^^So 
**sia 1 3 Ximm<r>WS^it(r>ltih\z.n\P\Wmn'-^^ L 

40 [0 10 9] m^a^f^mf-l 3 1 7 tLX(^TNm(Dm 
S^^^^-Srffll/^Tl^^, C©fK^^:T**T- 13 17© 
(HSia) 640 X 480 h-CfoSo Z(OT 
N^ro>gS^^^^=^ 1 3 1 7©ir/pa?^ .;/:ni)f^) Sum 

m m^^m im^xTnrv-^mi&isoQti 
©*fi6jsffii 3 1 3t<Dr^xm&^^i^9Q' mciiitm 

to 1 1 0] lt-^Ky-1'/<lEl^l 3 2 1«. IKitlT'-^ 
«4lHltel 3 2 5*»P>A;^3$ixfc^*-r-^ (DATA) 1:: 

60 S'^t>-c#fl^ilii 3 0 3»;i:i-v®EiKJKSfc»l:i-7i; 
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$ K7'1'^<|1IK 1 3 1 9(i, «2iflJE€r5>£EUT. TF 
T 1 3 0 7^^3^7tfeli^Ci-5-y- h«eVoff bUr^/ifi. 

Jiic-rs-/- hmftvonSr^^-rs^ffiiEi^i 327 

2 9 t . ^^t'-^ SrS»tT*36«{ 13 0 1 IcSlRWJ- 

*Smffi$rtiJ;'3-r5fc«)<Oy^-f S'f'SBl 3 3 1 i^^^-t 

al^^^firo^S^l 3 0 1 ro®EEA;'34SW^1-©llff ^ 

^m-rsfeSi^mflE^aiasi a 3 3!i5s»t?>tbrv>5o 

^ffllH)iiS6t)(:if4-ro*^^«EE1tf±Jgi5 1 3 3 3 t^^i^ 
13 0 1 ij^faSS i:{r<toTmm«l:l 3 3 f>tm^ 
^^^TV^5„ *|llife«sjT-|4rOT«tC^l:l 3 3 5 t UT 
11114 (b) tC^^-tJ;5(CfgB^BJl5*^tt(*:i: LTfflV 
fc1f^(0'b(0t, I2I14 (c) I'^^-f i 5 ^.C^Si^ 1 3 

0 l<^jl±ICS i 02 ?i^l 3 3 5Sr^«i^Si: LTJ^ 
j^U. ::w±icm«4^w^2Si^«ff^Wg5i 3 3 3SrJK 

[0 111] ^SK^-^'/^HlSgl 3 1 9{4, A;'3«iFl 

3 3 7T-S»tfcl|£E5r/<S'7r 1 3 3 9^r^UTSSLii 
ili^l 3 2 8i;iA;^LTi/^5, ^rU-C*SilSaiE«ltiiSB 

1 3 3 3(cj;ip#ai$tifc«ffil4A;^«T-l 3 3 7 dS? 
iit$iX?ll»iii|il§ 1 3 2 8 Xj^Wk 13 0 1 

[0112] r 5 LT^^^ 1301 rofl;EE;5Mt^«E 

trt. *rofl;J£SMbi&^(±iL.^sai 3 0 1 t:i:g'Jfjl 

[0 113] rwi 5(-^*j^i 3 0 iro'>/j;< i:t)- 

c5 I ^ A » ^ na-r •s r t r- 1 fco 
[01 14] (^ffi^fij 8 ) Wi&(o%A <Dmm.mm<T>m^^ 

[0 1 15] -eCT'. croj; 5''i^SmiSlw^D5«ffi 

ji, ^mmmizis^^xitm^m^m^t lth i sj;:^ 



PS 

[0 116] -r^iioh. :L(om8(DmMm<om^tt^m 

1 <!: M}flii-i> X 0 {t%%m 3 t liJJ 

O 23|c©jtS«Sfl;ffiMaigR 15 0 1. 15 
0 3S:}^figL-CV>5. rtbJci t) 1 ©if&SSg 

10 smsmjEE^iasp 1501, 1503 \m^(o% 4 <o% 

mm'^ti^m<n>Xfi^=i-\ 7, iE«7 1 7. ^<yyr 7 

2 1 ^'k\^x^^mmm z\z.m^^^x'^%m.>\^- 

■:ftm^^f\,X\^-i>. 

[0 117] ^\.xz.(j>%9,(n>%mm(r>WLSkm7Fmm.\t 
wiE© iif.(T>it^mmmw^'^% isoi. 1503 ^ 

[0 118] rroi^^S^Sro^ffi^Jroffifa^S^SB 

ST- # S r t ;455t^^ tlfco 
[0 119] r^ipCi. ^^mffiiro*&««{D*5j;tJ' 
;^SSira-5:^^•e^^^:l^SS1Sll^^Hi8i5 15 0 1, 15 0 

[0 12 0] Sfc. ^SS^mffi^ffigBfi, 

T ^> <t V ^ r t g 5 4 r- 1 V ^ 

[0121] (mMM9) mi efi^snm^B^^mm 
(Dmi^i:m^mic^-rmx'h^o ^j:i3WLm<ommmtm 
m<oum-im-<o^^-X'^Lx^^?>o :L<r>m9<r>mmm 

[0 12 2] m4co|llfe0iJSr«i::«)<!: LXtf! 

)^©#^^16«SilC*^V^-Cf4, ^3Sc#a*ifl;JI (Vcom ) i 

iii:fji-i>^<i^7r tLxm\f^btiimnmm^7 0 3<D 

y^i^nLx^^m^MR^mu 7 0 1 A^b^m Ltzns. 
^A^Lx. mmmm^k^M^^m^ms. (vcom ) <d?/- 
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1 9rta(^^^#StR«JE (Vcom ) ^^i3^i> 
h^tXih-t. ^ffi/^/W;^ (4-Vy . -Vy ) i:mti^i>^< 

yyr t\^xm\^^hih^^%\^m^\ %o 1. 16 03 
^A:^^bT^S/^V^;^ (+Vy . -Vy ) i;i*ru-CtA 

mbmtmm(oh(ot\^x\^^^o 

[0 12 3] :iC-C\ ^mS^m^^l 0 3. 1 6 0 1. 
1 6 0 3tt. j^Sm^l 2 SdStLT^i^'xViM 6 0 

^^Sffi^{bj*^<7)^Sr l^f^^ 1 6 0 5 (D^iJg-g^i;! 
<to-C«ii^-^T#?ll^lii|SS7 0 3. 1 6 0 1. 1 6 
0 3t^hd^^(D::^^ y^^l 0 9--^ffi:^$'^. :5>/E(hI 
SS7 2 3;Ji^^A:^l^tb^B:tt«JE (V y . Vy . Vcom 

) \z,ni.X\±:t-'y'ytfi:h^b\^\^X. :iihh<Dm. 

10 12 4] ^(Oi:'')fi^9(K>mmm(DWi.ls^7r^^m. 
S:, T^a-X'fJt 1/ 200. /WT;^Jt 1/13. 7 U— 
Ajlj^icSO [Hz] T'iEttjL--C«^SrtT7'£V\ -tf^^SS^ 

$ *fc ft ■S M^miE c^^^t 

[0 12 5] /iJb\ rroHJfe^ajffl 

^ttigl5 7 0 1 i L-C{±ttrairom8©^Jfe^J-C-iili'<fcJ: p 
''i 27f:»^^«ffim)I^mgB 1501, 1503 ^rfflV^ 

Tt.ii'^ ritDi^ir 2;$:cD^ffifl;^H;E:^ttjSi5l 5 0 
1, 1 50 3^m^^i>Zti^X'0^^mm:^m^i:>ta 

[0 12 61 rwrngronii^fij-c^Lfc^S/NVP 
;^ i: Sflffi^^b^r t> AfflSSfltS-t 5 r i: i "9 ft-*, 

[0127] (m 9 ©||li6W»::*f-r5 Jt«0ij) 9 OH 



(16) 

jfe«fljoaf^*^i£*7j^e>*^fl:ffi«)E^aiaj7 0 iwia 

j^7 1 7S:Sl!3 6^V^fCo r 5 UTAifS/i— 7°C0«lie^ 
•frfc. ^T, 150 Ky hx^ioKy V<Jymm:.^m:t 

h«C^ SOCKS' h±T-^>!ri:UiJp$-ti:rv>ofci:r^, 
[0128] (HJaM 10) r (DM 1 0 (r>%WS{(om^^ 

[0 12 9] -r/i*?*., w&n%An%ismmxwim\. 

fciK«!m)E3g*lHl8S7 1 9 {cEa^^S[)g^^SB«:f+A0-r 

Sril^lioT, ( + Vy , -Vy ) 

[0130] 1 8 0 1 f4. H 1 8 \Z.7f^ 

30 -t-i^l-, D/A3:/v<-:Jr 1 8 0 3, ROM18 0 

[0 13 1] LP^t-^Cll^^bT, rY\^7.i3'0^y9 ' 
^^-f ^^iJ^EKl 8 0 7»CP<t-^$:S(t-C*!:'>'h^ 
MJ&U fee)A>i::.s!)ROMl 8 0 5»;ifE1i$-arT*3V>fc 

WjSJi^7^-^lwS':JV''-CD/A3>-^<— 18 0 3^^% 
^rojES&1^©J6J»S:^^$-e-, ^<s/7t 1 8 0 9, a 
Vt'^-'M 8 1 l^lr^tTS^itils^l 6 0 l--i:tB;^l 
40 -rs, croi 5(-L.T#6iX^)jESJK, LPft^, CP 
<t^^. ^:i^m019 (a) , (b) , (c) 1^^ 

■r, 

[0 13 2] nro^l 0O||Jfi^JOj«fa^*Set;i*J</^ 

Ttt. ^sc/^vu;^ (+vy . -Vy) nm^nmz Q 

(a) tr^^f i^tiESaSl^i:*?), itiSISi©IK»*5* 

5 c: t T-> 1 <r>mw^\z.\t^nm. 3 coif -^«JE 

60 /j:v>t>«>t*?), !iil6«^--rof^»S:+^Jc«i;i5ri: 
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tzl^niE^^ij^nmmT'-'? t UTROMl 8 0 Slcia 
tg $-frT*i < r t t^'ZMX'h S C i: «m 9 * T- 1, /iV >o 
[01331 ^^nm 1 <Difelc^S«^rofi*-« 

[0134] - 1 oroHJfi^jrofSS^^^S 

ffiliJE^tffigB 1 5 0 K 1 5 0 3, feSVWl$P>|r®« 

10 13 51 :i«J:5/if^i 0©|llg«9|«)JKfi«^^fi 

-r 3.- -r^ It 1/200 , y<-< 7 :^it\/n. 71 — AJ^ 
Siftso [Hz] ro. la 2 0 (c^-r i ^ neigi()«£EKJ^T' 

150 K J/ hxltlOKs/ h(om.m^BtWk<D^mm^^ 
fc, 5l#i^#r(D^*^0«^F|^© MSS: SOCKS' h 

(01361 {^mm 11) CfiOm 1 1 CO|||g«ajc>fSfB 

(0 13 7) •r^itJ'^. Mai©^4oii;ffi^j^T-iiieq t 

SwtClior, ^1E^</W;^ (+Vy . -Vy ) 

(0 13 81 SE"9l^jfiJg5I^Si5 2 1 0 1 fl, 02 IK^ 

•tXdiZ^ y'}-m^2 10 3. SM^^2 10 5. 
fi^ffl;Sfi2 10 7, 7,^ •y'}-mnm^2 l O 9;4»P)-t:© 
iSa5d5«fig$tt-CV^5, ^'T 5'^lHlK2 1 0 3«:5iS 

mffill:iRl;!)D-t-S«ffii: L-T, ^lE/^/i';^ 



(17) 

(a) . (b) {w^-fo ;^'<" y^SiJ^it^S sw<^7'^- 
T^-rtttt. I^®^fi2 1 0 Ttlggiig-^ 2 10 5 i:<OBf 

:e^cRi;i*)-f£;LriiSL. 022 (c) . (d) ic^ 

J; l/^Sm^StDH^ffiSt R i: 75- aSf e) 
1 Cm s] /i©T% •t©^3gfl;1S{;iNiAD^ti.?>«ffi&JK 

10 /i5 i ^ {r. S^tt^l: 2 10 7 ©^fismroltt^j iu^g 

g^*^^2 1 0 5©«^lgm<OttSr^^Lfco 
(0 13 91 wWrni iro||J£«iiJ(Df^rp^S^^ei-*3V^ 
Ttt. *«/-?/i';^iS)l5i±ll2 3 (a) ics^-r<j;5i;i3i*3 

vLi~h^mtm^x'pfii\^mmkw^tfii':.x\^^. z.^ 

P>-fr5rtT% ^S«Sl*i(t-S-«lEli<t5«^S:Sft 

o\z^^y</u>^mii<oim^m^\^xis<zi:nm^^ 
(01401 1 ©^ffi^NStR^romiEft 

M'M^n^i^ :Ltxi<Dmsis.m(Dm.^i:nhmhx\f^ 

LX. m^mm^(DmWi+^l:.1^^^Zti!)iXt^Z 
30 t}f8^t.X'h^i^\ 

[01411 **3s rro^i 0 ro||Jfe«aj©JKfB*^SIS 

[0 14 21 Sfc. Si6 9<^jSJi^^^gi5ir LT«. ^1 0 
0||lfe^jT'ffll/>fcROMl 8 0 5(iiait$-fr2>tSi)^x- 

w <!: ]E?£^^tJ^)i^^^gi5 1 8 0 1 Srfifi U 

[01431 cro<fc 5 ''^^ 1 1 (DmMmiom^B^Tr^mm. 

S:, x3.-7.fJti/200 , /<-cr;^Jti/i3, yu—j>.m 
i&mo [Hz] T-fgi()UTS^%$rtT/<fi:>-a:. ^ro*^o°p 

&.%:Bm^xmm.Lfz, ±mmi:-M.Bm^-tL. *-r 

Hffi+ifeSBJctK 150 K7 hx«|i0K-;/ hro®«»cet|| 

^Sr BOOKS' h*-C»>*lwliJD$*Tl>ofc;4S, «^tf 
60 fcs g?=?^^T/W7r'<5' h«rjt«^WJw«^$-frfc»&tc 
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[0144] (^11 o:>mmmizifti)ttmm) mn 

«^gS^Rt;i>P)aae>i^5l*3tlS l [// s] ir)/h$< 

/iSi pIC. gfi 2 1 0 l(DBm^&2 1 

0 7(7)f|«§l:©fii:fc<):Ut}gfei^T-2 1 0 5rol;^Sgi 

0.5 Cms] fcL-Jt, rroj; 5t-LT^l KOHlSMt 10 

Ks/ hxffiioKs/ b(ommiz&t^<r>immmi:m^^ 

?l^iK#r<7)fllgo«:^(6](D K-y 500 h*T' 

(01451 (mmm 1 2) jss^^^BSrigtfii-sfc 

i^iDmwjmiE&mt u-ctt. — ^$^(-122 4(;ifl^-r<t 5 

TiiKff^-bfflv^ibixS., -r^iioib. 0 2 4 (a) d^-TJ; 

PB1l:l(4*3i^^V^;^ t LTfiJEVoY*^ iU^-troffittR^^ 

ttSte^©«JlV4 t^iS, *fc0 2 4 (b) d^-Ti 
0 fiin^rmM 3 {wPiiiO ^ rtS mflEwfeJi^iiv — oro 7 u- 

(d:®EV5 ^ <!:?,<. ^ fc^««tts:feB#|;ittl;JEV i 
»fBen;bp«lE!Sfl^iiia 2 4 (c) (c^-TJ; 

[0 1 4 6] ^rr-r©^! 2ro||;te^JT-tt. ±fE<Dj; 

10 14 7] 0 2 5 (C^-r J: p ^SK7-r^<I5I!S9 

/u-^ (voy. V5y) Sfc«SS#fjie?^rofl;jE (V, , 
V4 ) Sril*?-t-5;^'r 5'^a57 0 9 tSr*b, 
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^Hi- 5 ^Mk Sr® »t S 7t * ic^ ffiUffi T'^Kj $ ^x/i tt 

ttJ4^ibx-^^*a5 2 5 0 1 t-^h^^hil^m2 6 
(b) IC^-Ti^^'iFR (ffittSfe) {t^liiio-caffll 

[0 14 81 <t#K7'1'/^[5JKl 114. iBUbf'-^^^ 
gC2 5 0 l;!i^f)-^x?>iX?>*^r'-^ (DATA) ^r^iSi" 
S->7 h Wv?;^^ 7 1 1, ^»^*7='-^'Sr#;t'5x- 
^yyl-i 1 3, ^cD^^x-^icio-cW-^m/E (V 
0 . V2 . V3 , V5 ) SriltR-r^^-f s/5"gil7 1 5S: 

*L-cv>s, r©ffi^K7-<^^iiiKi 114. mmf-^ 

^4SB2 5 0 l7J»e)ttl;^^FixSCP (^'ny:?y?/i' 

. LP (ys/f^/NVi.;^) . FR (<fi14Sfeit^) . 
DATA iM^^Sk'm'-^) 5rS(tT»Jt^$tl5o 
[0 14 91 ^rtXiWJ; 5*^SK7'i'/^lE]K9*3i 
Of|i#-K7-r/<(Hltel 1 l4igl!i«ffi^^IlI8S 7 \^1s-h 

[0 15 01 rro|g«lfUEII^(eli^7 1 9f4. jes^iEK) 

T, ^^^fs^*3(f^■srsgttl•t•^>fc^^)^;l!^^^s^'J^«ffi (vo , 

Vi , V2 , V3 . V4 . V5 . VoY. Vgy) ^^f^^.„ 
112 6 (a) \Z.7yi^i,o\^^%WS^X\-tX-h^MzMM 
lffiSrm^«Si (R3 ) 2 6 0 1 , (R4 ) 2 6 0 3 -e 

605, 2607. 2609. 2611. 2613. 2 
6 1 5€rfflv^fc^<s'7rSr«>*:frLTtH;^-r5, WIBW 
«ffi©5*>V0Y. Vi . V4 . V6Y»4^3£K7'1'/^leli^ 

9«;^-r 5'f"SR7 0 9^^. *fcVo .V2.V3.V5 
mt^Yy'i ^<m^\ \ <D7.y{ s/^gi5 7 1 5--i:^rix^ 

[0 15 11 Ky^r /<IeIK 9 ro^'C •;'^gi5 7 0 9 T' 
J4. IEI!)7'-^'«^g|52 5 0 lA-e.ro^Sr'-^'SrStt 
r. ^IcffiSYi :0»P>Y200 *T?-?rh,^ti,om:^fl;)EE© 

m^^^voY^ vi . V4 . v5Y©/i;(5^A^e.-o-roiis? 

i-5o 13 ^^-f ■;'^8I57 0 9-C(4. A;'3$ilfc^^7=' 

TVoY (^«lgf!i©fc». ::eDit^v</w>^i4ffittSte^ 

l;il4«jEV5y) >S:mt. ^3£-r-^'<75rt§*5^S^31 
S?r'-^'-C-$)-5'S:e)^^#^iS*i«lEV4 (3?jJfclg«]©it 
*. ffittSte^J::J4«ffiVi ) S:S*?L, 

tisia-rs, ^5UT. fiaix.«02 4 (a) jc:s^-rj:9 
[ 0 1 5 2 J {g^ K7'<^<iHiK 1 1 ffi. ^mm^-^^ 

48152 5 0 1 t^h^■7LhK^^7m'^y'-9\z.■m^\^ 
T. Xi A^'bX640 *'C-<^ 640*W{t#®|l 3 (D^riX^ 

njceniD-T'^teBESrVo .V2.v3.v5 <r>fi.i)^t^ 

[0 15 3] -f/ito*>. ^^Blfe-r-^ (DATA) *S 
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-yy h u--:^^^' 7 11 lcAt}^tli>t. ^(O'yy h x^'y 
7.9 1 \\<nn^'<ci> u -yi? y<jV7, (CP) (CS'iV^T 

h 7 1 1 (ci o v-y T/ncteii^ixfc 

^^MfiKT'-^ (DATA) S:, T U^f ^^JC^d^^^fc 
640{iarox-^ 7 j/f'^^-r'tJCL P (7 3'^/^V^:^) 

1 5Tf4. fltrf505-r-^7S'^7 1 3 

iitl? (;*->-) r^-^?SejtfilS?«mi: L-C«EV5 
(;^-7) 7'-i?^if,ff^jltl?«i£V3 (^StKiti 

112 4 (b) lc*-rJ;5'5:-^6<)/i«ffi¥*D^t:ffi{wJ;5 
[0 15 4] CWi^lC^gttlMlfciUsm-i-mffiS-?: 
S«lE!SJi?tt. |g|2 4 (c) Ic^i-J; 5'fcxS*^^-</i':=^ro 

[0155] ^ L-TJKSS^T^I!!^ 7 gE^rojll6«aj 
i!ISfaLfc«ffiJi^4^<D^S«fifl;JI«ltiiS|5 7 0 li45Ji^ric 
$^XT, cro^Sfl;Mfl;BE^ajSl5 7 0 i tiSftffii i: 

w«ffimjE^i±i8i5 7 0 1 1 j^^^-t-^Mi 

^' t'<D«ff^^k^f^||S» 7 0 
5W§l:ie-g-{::ioT;^ti;L.riEllj«£E^^IilK7 i 9 

[0156] fEISmJI^itdlSS 7 1 9 026 ( a ) 

6 17i. r©^>ffi[HlSS2 6 1 7T-3>ffiLTf^e>ixfcfl; 
BE (Vo s V, . V2 . V3 , V4 , V5 . VoYx 

^iti|g^2 6 0 5. 2 6 09. 2 6 1 K 2615i:, 
Ai*i§Sij«irofc*!)ro8l#Jii|iS2 6 0 7. 2 6 1 3 

A;^^N's/7r 2 6 1 9. ^^SI^1-5SI»ii^S2 6 2 

V-»^2 6 2 5S::^}f L-CV^.50(1, -(D3>x>-f-2 6 

.^^^iiU. mMn,W.^9s\Cy^\.X\tir--:f^ytfi:hi~ 
5(wt-r. }gSLiii|iS2 6 0 7. 2 6 1 3 if 5 UCDF^© 

[0 1 5 7J ^rL-T. ^S®^ 1 CD^;^Sffi^5>fc*(tSr 

f s/ r y-r 5 lii^s K7 ^^lass 9 im^^ws. 
iicR]aD-r5«iii:gitiro^tv>mT-sip«ffi (v 

ref ) S:36fe$-B:TV^5, C©S!|I®JE (Vref ) 



(19) 

(d) lw^-rJ:9?'<Cmffi&Ji^l->**bT. 02 6 (c) IC 

(0 15 81 ^Sr}gSC1-5»SC*i<iaS2 6 2 1 H:. «FfE 
£OjgS^^^^ 7 tO^^®ffimffi1^ttlgl5 7 0 1 T-^ffi ^ 

aSiaiE (VRef ) tWlliSr«»U-C#fc«ffi^. »^ 
tti|iiSl2 6 0 7. 2 6 1 3i;ietii^-rSo rroi^ictT 
1 rosi^«ffifiK:»fc*ft ^^^mffi 1 (;iA»3a$ 

i!^ffiiE^g5>^cft$rif ttj vx^^mm 1 (;i:^^f al^-frT 

m^izi^\z»mx'i>:bo '(ot^. mmiDm^mn-r^ 
s?^ii4iS2 6 2 1 izmi^^titz^m^nm (rb ) 2 

6 2 7. (R7 ) 2 6 2 9, (R8 ) 2 6 3 1. (R9 

) 2 6 3 3(0««. ?a^*S*i^2 6 2 li'ioTM^ 

mw-Lx^^ME-om^^^j^tn-f^m^ta-rtci^izmm 
[0 15 9] i^:x±(oxof£^^m\zmi>m^Bm^mm. 

5:. fe?^^l&flffi^fflV^T-r^-x^Jt 1/ 200. /^-T 
T;^lt 1/13. 7U-A«gi«80HzT-ifeSj»137'1'V 

[0 16 0] ^-r. ^iii®Sre^^i:iL-fcm. iiiffi+*: 
#ififc:if 1 50 K y K X ^10 K y h <omm\z 6 1 nonius 

mizi5ifi,m?i.ms.<D^^tmm^f^xi'o::', h-^-© 
[0161] mum 1 2 \z.m-i>\mm) m 1 2 ©ss 

ifeCaj<DffiEfB«^^eic*3V^T. lEtftm^tlfil!^ 7 1 9 
i>^h^m^j\—^^m^ir^Xts^<'yyr 2 6 19. m. 
«rSISt1-5Sl^ii"tB«2 6 2 1 ^ro#8R<itiSrJ& 9 Kit . 
0 2 7Jc^-t-J; 5 ''^^^e^^o-«:6<)^;lffl^^P>^^■5'-J^-'^7^- 
t mm<om.m^wx'm7r^i:n^j:t>-^it, 
[0 16 2] ^-f. ±mm^&mmzLfc'^. mm'p^ 
H&izm 150 Ks/ hx«iioKy h(omm\zBtm(Dim 

OOK-y h^T'^^CUiilP^-frTV^ofc*^ m 150Ks/h 
60 »f:fr|6]©^'n;^ h— ^iiJJ;!j(,No-?:5S^J-3SdfeL,, ^ 



4$ MiP 6-1 80564 



(20) 

37 

[0163] (^ffifisj 13) ^12 ro|gJfeCaj©{SSS^ 

01 5^X'7r^\^tzi:.o^i 2;*:i7?ii^S<f fl;)EE^ti5Si5 1 5 

0 1, 1 5 0 3*5jgBg$ttfct.(0(;i^MLfc, -tUT-t 
©terogP^iJl^ 1 2 cD^ffi^JrofK^B^^Sei P«<0« 
^ttUfCo r(O<t5(C|iEai©^8©||lfi0iJ«?tl^#»C« 10 

mM 1 rofl;E^<li5r $ e> (cjE?|{;:atti-r S i t t^X'^ 

[0 16 4] rroj; e)/<c*^P^lc«5j«^«^^gSr. 
^1 2ro^Jfe^J<i:l^1tl-. x^-x^tfc 1/ 200, 
T;^Jt 1/13, 7U-i.ji&«80Hz-C^Si^l37'f V 

[0 16 5] S-r, ^WE^e^S^t^iLfc^, (BEt^j^ 
¥[^\z.m. IBOKs' hxlilOKs/ hro®«lcei:||<Ofl|«lS 20 

OOFS' h*T'^>^l;iiiAD$-arTV^ofc;4S, V^-fiX<0^-g- 

[0166J (mmmi 4) mi 2(Dmm.m\:^m^x 
i^^c?>m?^mii^i t'<Dmi£^n:^i>mm\^x i' o :^ h 

[0 1 6 7] 0 2 8 5 IC, 

JUSLtgiBIg 2 6 2 1 (Dia^imi^m^?^ 2 6 0 7, 2 6 

1 3fcttT'^i<SiLtiiti^2 6 0 5, 2 6 1 5(;it3:^ 
X V-^^2 8 0 1 iSr^LrA:^l$ix6J: 9l:ilHlgS«^Sa5 

^^tfifeUfco r(Oj;e);'ifKH^B^^g{i^^l 3ro|l:te«aj 

tmm(D^i'¥X'mmLxm^^rr^j:t>'^tzt^^. t-* « 

- X-^7^S,iSL(r>^\> milk^T^'km.Wir i>ztt)i X't fco 

[0168] (MMm 1 5) ±fEro® 1 4 0^2i«aj|c*j 
V>-Ct5, ^1 3(DSli60iJI?i|^«{i 2*(7)^*«ffi«ffi 
^ffiSI51 5 0 1, 1 50 3*>5V>tt$e><ca»3t:W^3i 

m^m.s.^ta^^m^^'^z.thX'ti), ^roipieigEiE 

;i5-e#5. C(OjKS«^^^fi«:mi 3<D||li6«s|4fi:|^« 
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zti'-mrnx'^ito 

[0169] (m^m 1 6 ) ±fErom 1 2 roHJfiMroiS 

fa^*3SSI-^3V^T, igttlT'-^5'^^a5 2 5 0 1 ^liC 

M s M5300{;i^M L, ^</u;^i|g^iS:^^roffifH^:T%^B 

llyy^/^Vu;^ (LP) «rail«:|SgS8miCf£;c-C^>SiJ-r 
5CPGfi-§-l;iJ;Dft*$tt5, 3(i:jlli0lH;i:fcV^Ttt. 

[0170] z(Dx^fimi6 (Dmmm<Dm^Bm^mm 

IC, T'a-X'fJt 1/200 , ^N'-f r;^itl/13, 

^nrnz-xmrni^ito ±mm^-K'^m^tu ^rm 
m'p^mm isok^ hx«450 Ks' KD^ngd, ss, 

[0171] (^16 (Dmmmicm-t^itmm) m i e 

1 9*>P):ftffla/w-7'*Sii9B*v^fc0 2 7JcS%LfcJ; o 

[0 17 2] gn-^, ^iBs^e^^icbfcm, lUM't'* 

¥['&\z.m. 150 Ky Kxit 450 K-y KD^^Cl, fcS 
V ^tt«{c EH^ o T e SS^iil^l-©^ 9 W 15 ^'</K^ 

(siit^j 17) ^12 (Dmmm<om^am^mmizto\,^ 

T, ffit(l7'-iJ'»^a52 5 0 1 «r7U-AW5|#^rS: 
(PRC ; Frame rate control) (D16figslS^ffllw^M 

fco ±iiiE«r-l.e«^t U, S-f iiiSf *8iJJciif iso 
hx^ 450 Ks/ hro«g*£|c:, m. fe5v>««U:iEiIi 

Sr E^ o t) 1 5 u-^/K^pgSIS: $ -arfc i: C -5 , 
V^-f ttWPi^ l^'^/HwfcV ^-Cl. mi thy if 
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(01731 (mmm i s ) ^mmmni&^m^mm. 

mmM?t^mm ? 1 9 sria 2 9 ir^i- i ? tammmm^ 
^111^2 9 0 1 i^Him^tcm^tLtz, 
to 1 74] •tfiioh^mmmiom^mmTf^mmi^i^^'x 

HI 3 0 (i^i-i 5 (wf-^'y/i'^-zu K$iJWt-^«1ittS 

iT"t^>-7°-'^*— /l'Kgi52 9 0 3. 2 9 0 5 
M3?lJI-ia^$i^fc•^^>-7"/^*-/'^Kg|5 2 9 0 3. 2 9 0 

tVTltft-rSo f-V:/>'U*;-/U-Ka52 9 0 3. 2 9 0 5 

i^A;^$ix{S^#$iifcfl;jEttms®;^-Y 5/^0^2 9 0 
7l;iJ; •jffittSteit* (FR) SrStt-C«]9#;tP>ix. 
^^?S^-r5®ltJii|ii§g2 9 0 9 (D-:f7(DXtlt^^\:iA 

mmmZ (Vref ) t t-CA;^$tt5, UTJglgtiili 

^2 9 0 9«^^fig^Sr^*/cCV^aWmiE (Vref) i 

■r. 

[0175] CC0j;5t-> ^S«ISl;EE*s*H4Ste-r'5 

^^•r^M^mm i jw:&iits$-B-c, i com^ 
[0 17 6] *fcjaH)£S*5^{i:Ufc»#^«l«F^^k-r- 

[0177] r (Dj; 5 i'i^ 1 sn^mmnmiB^^'^m. 

7^3.-7^ -fit 1/ 200, /<^T;^ifc 1/13, 71 — 
Ajg&^80H 2 T-^S^i37-i':/rrt»cffittSfe-r'5<fc 

[0 17 81 *-f, ±iiSDSre*^lcLfc^, liffi"=f'* 
f+ia»w»E 150Ky hxfillOKiy h«®«c{ceillrofiSa 
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[0 17 9] ^icoiib^ifsi siDmmmom^B 
mmmm.^mms.&5ox:<DmmT\^B.^^x. ±ie(dj;^ 

10 f£m^i:Mt^m:it>itoxmW-i-!S>zt7!)ix^ito 

[0 18 0] m':iti^mmu&iQx:<DmmTizjf$'Lx 
[0 18 1] ^ri^mmu&25X:(ommT\^n' 

lwffi^^^f Wttroffi V ^ 1> » "C- & 5 C i: *s?t^ $ tufc, 

20 [01821 mmm 1 9 ) ±m(Dm 1 s ©nife^j-c-ji 
*2#is«^mffi izmi^xtcn-^mmmm^n^^itAK 
^s/<ju:^\zMLxiimm\^^-i§^pm^n^£^^ t i> 

■e#«>o w<Di$WiE(D^I!i«£E^^(E)SS2 9 0 l(D{-^ 
*3>3l;i, las li;l^•f-J:5'i^i^i^y/^*-/^KIllK2 9 

1 i(D^%mm^2 9 0 9^^e.©m;^^siiLiiitis§2 e 

0 7, 2 6 1 3ro;^/iib-f®^Jii{i^2 6 0 5, 26 1 

3 10 1 ^^fflv^fco :i(omwjmmm±m^3 1 0 1 1? 

tt, vi, V4 n?^fj:b-ryo\. V5\\z.i,mumm^2 

30 9 0 9;i^e,(73tti;'3SrPnADL.X, 

[0 18 3] ^fc$P)(wfS, ^^£«ffi«;iE«iaia5iS: 2^: 

> T t ^l6T-fc 5 r i: Jim 5 * T- 1 V ^ 
[01841 (^JS^flJ 20) E 3 2 iCi^ 2 0 ©Hlfi^Jro 

40 ^-7, iglb^?^*^iga53 2 0 1 , ^ag K7-r/^[HlgS3 2 
0 3, 1f-^K7-Y>'<lsl8S3 2 0 5z5^f)^ro±MgP^5M*S 

[0 18 5] 7f±, gEiea)#lllfe«»Ji:IH« 

rotwt ufco 

[01861 fSmikM^^U3 2 0 1 fl, SID' 92DI 
GEST p. 228~p. 231 dM^^ttfcActive Addressing W 

(DATA) &-l^m^^^-ti>m^f—S'/'eV 3 2 0 7 

60 ffi©^^^Jgx-r^'S^flM^Lrv^5*^ElffijSiJ^^*!J 3 2 
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fflv^r. md:^m$h.x < ^m^f-^co mm ( 64o 

X 200 K-y h) 5^?r. 200tT 640?«coia?U (i,j) 
( i= 1- 200. j= 1- 640) tLX—K^Wi.. - 
?|J5> 200fi-f oM?'Jl;i?l5»[iISS 3 2 11 5o * 

]g«ffii6ff^pf^y 3 2 0 9 <!r LTIiR OMS:fflV^-C:fc * 

GJ(t ) = ( F /N 

n 200) Srftgt-rSo r(OlplKJlft-^«fii3(^*^{ctg 
S-r5 200fi(OS^te«lfilSSiJS»[e]Kt. AP»llISSt;5- 
^b^^«9. 4- l<^- 2fiST*«^$tb6S^y^-^ (DA 

TA) t^^mj£&^v'-^(7:>m^mi&6^^m^tLxn 

»U ^tO«$**iP»-JSi|iUT<t^mEES2?^G j(t) 

t LXin^-V'y^y<m^3 2 0 5--tU::^-r6o 
[0 18 7] ^^h'y4y<^m3 2 0 3f:i. 
?l^^^y 3 2 0 9;0>?>^!^^±l$i^5x-^^e3Sli-5>' 20 
:7 h Uv^:^^ 3 2 1 5. ^(Dy^-'^f y y 

^3 2 17. ^tD7=^~^{;iJ:oTlE®jfl;EE^^IlIK3 2 
1 9;^l^b#t^&$^^'5 2U-</U(Dmi£m(D o lo^ 

ig^-r5:^^>;/^gB3 2 2 1 tt)^h^<D^mmm^^ 

I C-Cfe5TMS 57216 • >r ^J^^V 

[0 18 8] ^fdf-^K7>r^'«lHlK3 2 0 5\t. SgCdl 

SS3 2 1 l;^-tttl;^)$n6SEES:. I^-TV^S^JFb^ ( 

h Uv^T^^ 3 2 2 3 c^?gSLlHl^3 2 11;^^ 

b ill ;^ $ ^ ® EE ^ S ^t T V y /u-Jt^ K-r ^5 f- > 
/P4^-yuKglS3 2 2 5 t^^ht(D^^^^m^^tlX^^ 
5o *IIJ6««JT-Hrc^fS-§-K7>f/^lHlSS3 2 0 St L 

K^^/< I CT'fo'6HD66300 $'fflV>fco 
[01891 «±cDSE«J&?i^^^gB3 2 0 1. 
^/'^iHli^S 2 0 3. ff-?-K7-r^<[HlgS3 2 0 5tt. ^SB 

[0 19 0] fKfaPpjDttJEji. -^^^j:mj£w-mitmx 

h.^mBE^-mrB\:im^u^tii>(D[zMLx. ^mt&m(ox 
^^mmjjm\z^tmm3 3 (a) ic^-r<t5/c^ 2^0 

WalshM»T-«^Sixfc*S«flESEJgFi(t) i:. 



(22) 

1=0. S)?>75^i:a6 200;*:(O#^gm«i 
ffl5>co«JEi£Ji^x-^Fi(t) { i= I- 200) 
ai^T•*>#. #jfeSm«il*3J:t/SmiHl^3 2 1 lfc3fe 

?fjtij^J9MLffl;^*reo miE&mtLxitiEmm^^co 

^256X 256fT?ljO Walsh B§®5lJcOrt;!)^e> 200tT5>S:Sl 

9 ffl uTfflv^:fco astniK 3 2 11 x^m^-mEE&m ; 

[IS:i] 

X £ I (i. j) X F i(t ) 

3 (b) i^i^-rxo^i^mcom^-mi^G i(t) tAm^s 

\zff\m^ii. ffifaRiiDfliff ©jSJgjiig 3 3 (c) d^i- 

[0191] igitllli£ie^i§)Sg 3 2 1 9 II. H 3 4 Cl^ 

^SKy-r^^lHliiSS 2 0 3--#t^&-r5 2U-< 
/ucommvi , V2 «:^:i-t-5^iEIllSS3 4 0 1 <!rS^ 

hMMMEE. (Vee) AmU^^ix^t. ZiDMUME. (v 
EE) ll:9-£E$ttTmVi . V2 i^i^hix^o 

10 19 2] ^^mmmBrnta^? o i ici 
1 7iz^M^Hht. mwmmms a o sciio-rrcD 

n&himmS. (Vref ) i:<^M^SmUTMi^SlEfiK 
:»-*s^»)ai$ixT. Z.M^Vx , V2 l:i*<SS$ti5o 
[ 0 1 9 3 J SSi«JEE^^gB 3 4 0 7 fl. ^^SS/EW 

fflV^TJ^^^^X-tV^-So ^SmjKMp< ^ II 3 2 0 9 

1^3 4 1 IT- 200©©x-^<^ftlcitMU3ttt/ESr# 
5o mSrSmmm (Vref ) tTllSr«»^5Sm 
iiitiS3 4 0 5{^tt*&-r5, 

[0 19 41 *IIJ6«!ijT*(±. *^«ffii 
■ciiSEmffi«ffitfeia8B 7 0 1 (ci 5 i *>e>st o 

(0 19 51 ^:;iT'S(rfB<0j:p/f^3SE«/Ejg[Ji?7'-^« 
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[0196] «±d<J; i. /i«^ro*^BJ(c^5?^fB^^ 

[0 19 71 *-f. UffiSre^^i'LTt^. 
iarofit 150 Y-yV x«io K >>' h WH^tc & t HO^IgSm 
§l#«g#rroii^©1t Ky h«cS: 500 K 

[0 19 8] lJJl±l4Active Addressing iglt)?S(C@n L-T 

Sftl^L-fc^JS. C<Digft)&i:|^-(DJia(;i«':5< Multiple 20 

Line MethodT-«?S^^^^^^Srigi!l-t-S»-&'{>**Wro 
[0 19 9] IJ^^ &mi-fci3*T50}C 

- lWEmii:S!^rox-<5'i^s■¥^e>i^^•3ro»!Ktt Ot* 

-^';)5^;iC3ixSJ; 5(c^^^!^J]^^^y 3 2 0 9 (D 

1 9W^>ffilHlSS3 4 0 l*3±05?S»lti|iS§&3 4 0 SSr- 

-e-rvi , V2 . V3© mm^hi\,^x.o\-^\^tzo ^ 
miri>t. m^\mim^iM>m&WLm-i mm 

[0 2 0 0] p/i«^<DjK^^*^SSr7U— A 

[0 2 0 1 ] S-fiijESre^:^lCUfcm. iBEf^f+ia 
{CiBS 150 Ks' hxISIioKs/ h©«a«c{wei:S««liR5«« 

i>^^nS.(D^^i}mU^i\.Xi'u:^ h-:5'©/iV>l&- 
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10 2 0 3] £A±<0||ffi«ajT-f±, 

mhti^:Lti-i.-moiX'h^£^\ 
[0 20 4] sfc. ^m-^ V]) :^m.m^m^'^m.<o 
mm\z.m.<m^^hiix\i^^^oti:. mfs^TP^^^/v^ 2 

^Wi\.Xii\^^ix,^mm\z.mmiri>. 27-1' V 

r-y hT^^'A (Two lines at a time ) ©HKS!):^^® 
[0 2 0 5] 

S t V ^ 9 Pp^M ^ fSf ^ T-<£fll J^e^g (C i o -CS?««i 
llilE<OfBi¥/iaft?«] 

[01] mi co^;ffiMro»^B^^gfio«ig^^-riac 

[la 2 ] mi »^lfe«ajrof^B^B«^igHci^itSr^^-riao 
[la 3 ] mi ro*ffi«aj©iKfB«*g@cD«iiiS:5^-t-E, 
[04] m 1 W jlliMo^fB«^^SroSg«J&JgS:^-r 

[0 5] m2<o^m^\(omfs&mmm<omrk^^-tm 

[0 6] m3W^J6«aj(DfRS«^^ero«it=Sr*i-0, 

[0 7] m4(^^:te««J«OfgfB«^^^fiw«jt«r*1-0o 
[0 8] m4tD^ffi^jOfSB^HSS%^Bro«iiS:^-r0o 

[0 9] m4cD^jS0ijwi^fB«^^«w«iiii&*-r0, 
0, 

[011] m5®iiJ6tBjrofKfB^^^«ro«ifi^^-r 

00 

[012] mQ<r>mmm<r>msk»ir^mm.<r>m^^i:7f^ir 
0. 

[013] m7®||ffiM©j«fB^S^^B(^«ig?r*-r 

0. 

[0 1 4 ] ^ 7 (^|gll&M(^f$S«il%^e(7}«|jg^^-t- 

00 

[015] mB(r)^mm<r>wi^^7Pmm.<r>mmi:7P-t 

0o 

[016] m9©lll(5«aJ<oj«S«^iSB®«jgS:^i- 

00 

[017] m9<o%mm<om^^7P'mm.<omTtt:7Pir 
0. 
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mis] ^1 o<D^mm<oi&^B^7f:mm(ommi^-t 
[Hi 9] ^1 o(ommm<DWi^mmyf^mm(ommmm& 
in 2 0 1 mio (ommm<Dm^mm^mm(ommmz& 

102 1] mi 1 ©*lSM©JRfB«^RSIM©«jt€r^-r 
[1212 2] mi 1 ro^ifi^Jci?^al^*^S«lgi!)«ffiifi 

[112 3] mi 1 roiiist^j(DjKfB^^^aroffi»imff iK 

[ig 2 4 1 m 1 2 roiiiiSw^jeE^^^^gBroKibflijEjK 

[0 2 51 mi 2<Dmmm(om^m^mm(ommi^-t 
Ho 

[132 6] mi 2<Dmmm(Dm^m^mm<ommi:^i- 

[02 71 mi 2©^Ji0iJlC*t-r5Jt$!fM<DjKfB^*« 
[0 2 8 ] m 1 4 ©||JfeM©fKSi«^^ero«it«r^i- 

0„ 

[0 2 9] mi 8<Dmmm(Dm^Bm7^mm.<Dmm^^-t 

0o 

[030] m 1 8 (ommm<om^»^mm(r>mWimEEm 

[03 1] mi 9(D|lli«aj©JSfB«*^«ro«3iSr*i- 

0, 

[03 21 m2 o(om^m<om^m^mm(omi^i:^i- 
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0o 

[0331 m 2 0 0|llSe>J<^jSHl^*iSBro^®Jmmjl£ 
[0 3 4 1 m 2 0 ©|liS«aj03f«fi«^^«©fi|itSr^i- 

0O 

(03 51 t*5l5rofBtS«*gBroiiiffi»-*i»tS^*Pi«fe 
nifuT. h — ^'$r*-f0, 

[0 3 6 1 t¥«roj^fB«^^SroBffilwfcJt5.«*PI» 

10 [0 3 7 J i¥3l5©ttft«*ge(Oiiiffi|;ifcft 
ro^' h-^'$r^-r0, 
[0 3 8 1 ei£a5cDj«fH«^^Sro«ig«:*-r0. 
[03 9] i*5lEro?Sffa«^»aW7fefim«-*^<^fllii 

^«^6«)i;i^-^0o 

[04 0] tJf5t5roj«fH*^i^«ro?K^PnADa;JEE(J:^i:s 
5i^ttJE/i i'ro«:£E^{t:5r*-r 00 
[04 11 tJ§*0}«^«S^^S<^fKSPnAD«ffi{c*CS 

fi^m/E^i t'ro«JE^{t:5r^%-f-0o 

[04 2] ?¥Jl5(^?SS^^^B(7)fgfB^AD«ffi{w^D2. 
t!!?-S-©!ftMl 

3-ffi-i-m^^ 7--fSH^^ 
^^T- (jSfa^:^/^^/!') . 9 •■•^^K7'1'/^(H]SS. 1 
l-(t^K7-f^<lllK. 1 7-^ffS®«JESWi«^-. 
19-Ei^, 2 1. 2 3 j/^IhJSS, 7 0 1-^S 

«^©iE|^ttig|5. 7 0 3-- ?S^lii|i«. 7 1 7-iaiS, 
7 1 9-ig|(lttJE^^(l]Kx 7 2 1-/>-fey7r. 7 2 
3"^>ffi|l]SS 
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